
GPO PRICE $ 

CFSTl PRICE(SI $ J-aC 

Hard copy (HC) 
Microfiche (MF) /, aa 

ff 653 July 65 

NASA CR-62033 

GUIDE TO THE PROCESSING, STORAGE, AND RETRIEVAL O F  

BIBLIOGRAPHIC INFORMATION AT THE 

NASA SCIENTIFIC AND TECHNICAL INFORMATION FACILITY 

By W. T. Brandhorst  and Philip F. Ecker t  

June 1966 

Distribution of #is repor t  is provided in  the  in te res t  of 
information exchange. Responsibility for the  contents 
resides in  the author or organization that  p repa red  it. 

P r e p a r e d  under Contract No. NASw-1315 by 
DOCUMENTATION INCORPORATED 

College Park, Md. 

for 

NATIONAL AERONAUT ICs AND SPACE ADMINISTRATION 

For sale by the Clearinghouse for Federal Scientific and Technical Information 
Springfield, Virginia 22151 - Price $3.25 

' !  
\ . I  



CONTENTS 

INTRODUCTION .......................................... 
PART 1 PROCESSING ............................. 

1.1 
1.1.1 
1.1.2 

1.2 
1.3 
1.4 

1.4.1 
1.4.2 
1.4.3 
1.4.4 

1.5 

Abstract Journals ........................ 
Coverage ............................ 
Organization .......................... 

Descriptive Cataloging ..................... 
Abstracting ............................ 
Indexing ............................... 

Published 1nde;rting and Machine Indexing ....... 
Notation of Content ..................... 
Machine Editing of Published Indews ......... 
Vocabulary Control and Cross-References . . . . . .  

Processing Flow ......................... 

PART 2 STORAGE (INPUT) ......................... 
2.1 
2.2 
2.3 

2.3.1 
2.3.2 
2.3.3 
2.3.4 

2.4 
2.5 
2.6 

General ............................... 
File Organization: Linear File Record and Format . . 
The Data Base .......................... 

Document Processing Sheet (Facility Form 600) . . 
Fixed Length Data Fields (Base Data) . . . . . . . . .  ' 
Variable Length Data Fields . . . . . . . . . . . . . . .  
Displays: Form 600 Strip and Tape Dumps . . . . .  

Linearization of 1962/63 Data ................ 
Automatic Postings Control System (APC) ........ Coded Terms ........................... 

PART 3 RETRIEVAL (OUTPUT) ...................... 
3.1 General ............................... 
3.2 Searching: Linear File Search Worksheet 

(Facility Form 732) ....................... 
3.2.1 Limits (Non-Subject) .................... 

3.2.1.1 

3.2.1.2 

3.2.1.3 

3.2.1.4 

Limit Code 10 . Document Security 

Limit Code 11 . Accession Number Range 

Limit Code 12 . Accession Number Range 

Limit Code 13 . Accession Number Series 

Classification ...................... 
(Positive Specification) ................ 
(Negative Specification) ............... 
(A. N. X. etc.). ..................... 

3.2.1.5 Limit Code 14 . Document Type .......... 
Limit Code 15 . COSATI Subject Category .... 3.2.1.6 

1 

3 

3 
3 
3 
4 
7 
8 
8 
9 
9 
9 
10 

13 

13 
16 
17 
17 
19 
22 
25 
27 
30 
31 

33 

33 

34 
37 

37 

37 

39 

39 
40 
40 

i i i  



CONTENTS (Conlt.) 

Page 

3.2.1.7 

3.2.1.8 
3.2.1.9 
3.2.1.10 
3.2.1.11 
3.2.1.12 
3.2.1.13 
3.2.1.14 
3.2.1.15 

3.2.2 
3.2.3 
3.2.4 

3.2.4.1 

3.2.4.2 

3.2.4.3 
3.2.4.4 

3.2.5.1 
3.2.5.2 
3.2.5.3 

3.2.5 

3.2.6 
3.2.7 
3.2.8 

3.3.1 
3.3.2 

3.3 

3.3.3 
3.4 
3.5 
3.6 

Appendix 

Limit Code 16 . Journal Announcement 
Category ......................... 

Limit Code 17 . Corporate Source . . . . . . . . .  
Limit Code 21 . Contract Number . . . . . . . . .  
Limit Code 22 . Personal Author 
Limit Code 23 . Report Number . . . . . . . . . . .  
Limit Code 25 . No Foreign Language . . . . . . .  
Limit Code 31 . Sorting Options . . . . . . . . . . .  
Limit Code 32 . Output Format Print Options . . 
Limit Code 33 . Hit  Limit . . . . . . . . . . . . . . .  

Subject Terms (Limit Code 40) . . . . . . . . . . . . .  
Logical Equation (Limit Code 00-09) . . . . . . . . . .  

. . . . . . . . . .  

Weighting of Terms (Limit Codes 29-30) . . . . . . .  
Single Term Weights, With Equation 

Single Term Weights, Without Equation 
(Limit Code 30) ..................... 
(Limit Code 30) ..................... 

Group Weights (Limit Code 29) 
Weighting of Non-Subject Terms . . . . . . . . . .  . . . . . . . . . . .  

Negation ............................ 
Negation in Logical Equation (ffNotf' operator) . . 
Negative Weights ..................... 
Negation of Non-Subject Terms . . . . . . . . . . .  

Root Searching ........................ 
Comment Card (Limit Code *) . . . . . . . . . . . . . .  
Validation of Question . . . . . . . . . . . . . . . . . . .  
Pre-Search Analysis . Vocabularies . . . . . . . . . .  
Post-Search Analysis (NASA Search System 

Analysis Sheet-Facility Form 637) . . . . . . . . .  
Edited Final Printout .................... 

Sample Searches ......................... 
Sample Output Formats .................... 
NASA Decentralized Search Tape Program . . . . . . .  

Analysis .............................. 

41 
41 
42 
42 
42 
43 
43 
44 
44 
45 
46 
47 

47 

48 
51 
53 
53 
53 
54 
54 
55 
56 
56 
59 
59 

61 
63 
64 
92 
94 

A STAR/IAA Journal Announcement Categories: 
1962. 1963.64. 1965 .............................. 95 

B COSATI Subject Category List ......................... 97 
C Accession Series . Definitions .......................... 103 
D NACA/NASA Report Series Numbering Systems . . . . . . . . . . . . .  104 
E NASA Contract Number Prefixes ....................... 106 
F NACA/NASA Bibliographic Reference Works . . . . . . . . . . . . . . .  107 
G STAR/IAA Sample Pages: Introduction. Abstract Section. and 

Index Section ................................... 117 
............................................... I Glossary 142 

I References .............................................. 148 

iv 



ILLUSTRATIONS 

I PART 1 . PROCESSING 
I 

Figure 

1 
2 

1 
STAR Citation/Abstract for Announcement. with Elcrme~ta Idoz~tifie:! . 
. Processing . Generalized Flow Chart ..................... t 

I 

I PART 2 . STORAGE (INPUT) 

3 
4 
5 
6 

8 . 9 
10 
11 
12 

I 
I I 7 

File Organization History ............................. 

Variable Length Data Fields (Front) . Form 600 .............. 
Variable Length Data Fields (Back) . Form 600 
Form 600 Strip . Annotated ............................ 
Form 600 Strip . 1964 Data ............................ 
Form 600 Strip . 1962/63 Data 
Linear File . Tape Dump 
Subject Terms and Their Coded Equivalents ................. 

NASA Linear File Format and Schematic of Record Organization ... 
Fixed Length Data Fields (Base Data) . Form 600 ............. 

.............. 

......................... ............................. 

I PART 3 . RETRIEVAL (OUTPUT) 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33A 

33B 

Literature Search Request Response Form (Facility Form 685) .... 
NASA Linear File Search Worksheet (Facility Form 732) ........ 
Limit Code 10 . Document Security Classification ............. 
Limit Code 11 . Accession Number Range (Positive Specification) . . 
Limit Code 12 . Accession Number Range (Negative Specification) . . 
Limit Code 13 . Accession Number Series (A. N. X. etc.) ........ 
Limit Code 14 . Document Type ......................... 
Limit Code 15 . COSATI Subject Category .................. 
Limit Code 16 . Journal Announcement Category ............. 
Limit Code 17 . Corporate Source ....................... 
Limit Code 21 . Contract Number ....................... 
Limit Code 22 . Personal Author ........................ 
Limit Code 23 . Report Number ......................... 
Limit Code 25 . No Foreign Language ................... 6 . 
Limit Code 31 . Sorting Options ......................... 
Limit Code 33 . Hit Limit ............................. 
Limit Code 40 . Subject Terms ......................... 
Limit Code 00-09 . Logical Equation ..................... 
Limit Code 30 . Single Term Weights ..................... 
Search Coding Alternatives. Weight vs . Equation 

A + B + C  + D .................................. 
Weight vs . Equation A . B . C ......................... 

Limit Code 32 . Output Format Print Options ................ 

C 0 

11 

15 
18 
19 
24 
25 
26 
27 
28 
29 
30 

35 
36 
37 
39 
39 
39 
40, 
40 
41 
41 
42 
42 
43 
43 
44 
44 
45 
46 
47 
48 

49 
49 

V 



ILLUSTRATIONS (Con%) 

Figure 

33c 
33D 
33E 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43A 
43B 
44A 
44B 
45A 
45B 
46A 
46B 
47 A 
47B 
48A 
48B 
49A 
49B 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 

Weight vs  . Equation A + (B . C . D) ..................... 
Weight vs . Equation (A + B) + (C . D) .................... 
Weight vs  . Equation (A . B) . (C + D) .................... 
Limit Code 29 . Group Weights. No Equation . . . . . . . . . . . . . . . .  
Negation in Logical Equation (ffNotff Operator) 
Negative Weights (Single Terms) ........................ 
Negative Weights (Groups) ............................ 
Limit Code * . Comment Card .......................... 
Problem Validation Sheet ............................. 
Sample Vocabulary Pages ............................. 
NASA Search System Analysis Sheet (Facility Form 637) . . . . . . . .  
Hit Card for Use  as Input for Final Printouts . . . . . . . . . . . . . . . .  
PERT Project . Equation . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PERT Project . Single Term Weights ..................... 
Laser Ranging . Equation . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Laser Ranging . Group Weights ......................... 
Vacuum Ultraviolet . Equation .......................... 
Vacuum Ultraviolet . Group Weights ...................... 
Sonic Boom . Equation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Sonic Boom . Group Weights . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Holography . Equation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Holography . Group Weights . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Laser Communications . Equation ....................... 
Laser Communications . Group Weights . . . . . . . . . . . . . . . . . . .  
Thrust Vector Control . Equation ........................ 
Thrust Vector Control . Group Weights .................... 
Radiation Effects . Negative Weights ..................... 
Selected Accession Ranges ............................ 
COSATI Categories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Weightlessness . Group Weights ........................ 
Corporate Source . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Contract Numbers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Contract Number Root . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Personal Author . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Multiple Authors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Combined Search . Group Weights ....................... 
Report Number Root . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Nuclear Propulsion . Document Type ..................... 
Sample Output . Accession Number ...................... 
Sample Output . Accession Number and Citation . . . . . . . . . . . . . .  
Sample Output . Accession Number and Terms . . . . . . . . . . . . . . .  
Sample Output . Accession Number, Citation, and Terms . . . . . 
Sample Output . Accession Number, Citation, NOC, 

Terms, and Weight ................................ 

. . . . . . . . . . . . . . .  

vi 

Page 

50 
50 
50 
52 
54 
54 
55 
56 
58 
60 
62 
63 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
92 
92 
93 

93 

. 



TABLES 

I Table Page 

5 1 

19 2 

3 Variable Length Data Fields - Definitions . . . . . . . . . . . . . . . . . . 23 

4 Search Capability Comparison for 1401 and 1410 Systems . . . . . . . . 38 

5 Document Type Code (Source/Availability) . . . . . . . . . . . . . . . . . . 40 

6 Validation Listing: Error Codes and Their Meanings . . . . . . . . . . 56 

Elements of Citation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
I 
I Fixed Length Data Fields - Definitions . . . . . . . . . . . . . . . . . . . . 

vii 



ABSTRACT 

Document processing techniques utilized by the N d A  Scientific and Technica In- 
formation Facility are described in general terms. Computerized information storage 
and retrieval techniques are described in detail. The current basic file organization is 
that of a linear file. File size, after the first 4 years of Facility operation (1962-65), is 
nearly a quarter of a million items, and is growing at a rate of approximately 75,000 a 
year. Storage is on magnetic tapes and the system makes use of an IBM 1410 computer 
system ior data manipuiation and retrieval. Retrieval techniques are varied and utilize 
Boolean Logic (with negation), weighting of t e rms  (featuring a grouping technique per- 
mitting the simulation of Boolean Logic), searching of 17roots1t (leading strings of char- 
acters), and the ability to intermix descriptive cataloging elements with subject index 
terms. 

The report is designed primarily as an instruction manual for analysts, librarians, 
and information specialists whose organizations are within NASA's decentralized tape 
user program. The historical perspective which is provided on the development of the 
program makes the report suggestive for organizations planning to implement mecha- 
nized documentation systems. 

Several appendixes permit the report to function also as a reference tool in the 
general area of NACA-NASA publications. 

SUGGESTED INDEXING FOR THIS PUBLICATION 

Major Index Terms Minor Index Terms 

DATA PROCESSING BIBLIOGRAPHY PUBLICATION 
HANDBOOK COMPUTER PROCESSING 
INFORMATION PROCESSING DATA PROGRAM 
INFORMATION RETRfEVAL DOCUMENTATION RETRIEVAL 

IN FORMATION SEARCH 
LITERATURE TECHNICAL 
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INTRODUCTION 

The National Aeronautics and Space A c t  of 1958 established, as one of the functions 
of the National Aeronautics and Space Administration, the responsibility for providing 
"the widest practicable and appropriate dissemination of information concerning its ac- 
tivities and the results thereof." 

To better fulfill this mandate in a world undergoing an "information explosion," 
NASA undertook, in 1962, a program to provide comprehensive bibliographic sejrvices 
covering the world's aerospace literature. 

These services are provided primarily through the efforts of two organizations: 
(1) The NASA Scientific and Technical Information Facility, which has been operated on 
contract since 1962 by Documentation Incorporated under the direction 01 N~SA'S Scien- 
tific and Technical Information Division, and (2) The American Institute of Aeronautics 
and Astronautics (AIAA), whose Technical Information Service has been partially sup- 
ported by NASA since 1963. 

These organizations prepare semimonthly abstract journals as a means of achiev- 
ing rapid announcement and dissemination of research and development results. These 
are, respectively, Scientific and Technical Aerospace Reports (STAR), and International 
Aerospace Abstracts (IAA). These journals are complementary to one another and do 
not overlap in their coverage. 

Each organization has a full range of the supporting machinery necessary for such 
journals, e.g., acquisitions, subscriptions, and exchange arrangements; cataloging, in- 
dexing, and abstracting facilities; photocomposition (Facility only) and microfiching ca- 
pabilities; and each organization is prepared to service requests for the materials it 
announces (See Appendix G). 

The NASA Facility also prepares a wide variety of bibliographic reference works in 
addition to  STAR. All  such NASA published or sponsored bibliographic tools are de- 
scribed in detail in Appendix F. 

The bibliographic information which results from the document processing activi- 
ties of the two organizations is stored at the NASA Facility and constitutes a compre- 
hensive, continuously updated, and readily accessible data base for the performance of 
Selective Dissemination of Information programs, cumulative journal indexes, and the 
retrospective searching function. 

Data processing, storage, and retrieval at the NASA Facility are computerized op- 
erations currently oriented around magnetic tapes. Following a policy of decentraliza- 
tion, NASA has made the data base available on tapes to a number of recipients, together 
with the necessary computer programs, to enable them to independently search and 
manipulate the data. 

This report is based on various guides and preliminary documents prepared for the 
benefit of librarians and information scientists who utilize these decentralized services, 
as well as for  the staff of the Facility who produce them. 



I 

Introduction 

I 
The emphasis is, as the title indicates, on the bibliographic processing, storage 

(input), and retrieval (output) of the data, and no attempt has been made to prepare a re- 
port on all phases of Facility operations. The description of the processing activity is 
in more general terms than that dealing with machine storage and retrieval, insofar as 
bibliographic processing activities, wherever they occur, are basically much alike. 
Storage and retrieval operations are presented in more detail. Areas of Facility activ- 

Document Request Processing, Document Reproduction, Photocomposition, Journal 
Preparation, Selective Dissemination of Information, and Microfiche Production and 
Distribution. This report is likewise not intended to be a formal description of the 
computer programs involved. These are referred to strictly in terms of the capabili- 
ties they provide, without the technical programming details available in the respective 
run books or operating instructions. 

I 

ity which are, for example, not covered here are: Acquisitions, Document Storage, I 
4 

1 

I 

It is hoped that this report will provide information relating to the NASA Facility's I 

work, in the areas defined, to those engaged in aerospace information activities and to 
the documentation profession as a whole. The appendixes have been especially designed 
so that the report may also function as a reference tool in the area of NASA publications 
in general. 

2 



PART 1. PROCESSING 

1.1 ABSTRACT JOURNALS 

In early 1962, the Scientific and Technical Information Facility began to  prepare, 

ments (TPA), Volume 2. This continued an earlier, sequentially numbered, NASA publi- 
cation of the same name which had reached Issue 70 by the time of the changeover, in 
April 1962. Issues 1-70 of TPA were, therefore, understood to be Volume 1, though 
they do not themselves bear this designation. TPA, Volume 2 was considerably more 
comprehensive than Volume 1 had been. 

2-- =TA 0 A I ---~~:--t:nn nn nkei iant- i f i iamal  entitled Technipal Pllhlinntions Announce- IUA +inon ii y u u + ~ b - i w ; r ,  CZ.U C L U Y I I ~ ~ ~  ------- - - _-____ 

- 

Beginning with 1963, TPA was continued under the new name Scientific and Techni- 
cal Aerospace Reports (STAR). Full bibliographic information on this journal, its pred- 
ecessors, and its classified counterparts, can be found in Appendix F. 

1.1.1 Coverage 

In general, the coverage of Scientific and Technical Aerospace Reports can be de- 
scribed as the report literature. Complementary coverage of journal articles, books, 
and other formally published materials-the so-called open literature-is provided by 
International Aerospace Abstracts. The two journals together attempt to provide com- 
prehensive access to the world's current literature dealing with aerospace science and 
technology. By special arrangement, STAR and 
each other and on alternate weeks. Both use identical subject categories to group their 
announcements, and both contain basically the same indexes. 

are issued in coordination with 

1.1.2 Organization 

Each journal consists of three sections: 

(a) Front Matter: Introductory material describing the journal, its coverage, its 
availability, and the availability of documents announced therein. A Table of 
Contents listing (1) the subject categories (and their scope notes) by which 
citations are arranged for ease and scanning and the page number on which 
each category begins (2) the indexes available in the issue and the page num- 
ber on which each index begins. 

(b) A Textual section containing the abstracts and descriptive citation informa- 
tion for given accessions. The textual sections are paginated continuously for 
the entire year to simplify volume binding. 

(c) An Index section providing all standard access points to the items announced. 
STAR contains a full complement of indexes: (1) Subject, (2) Corporate Author 
or Source, (3) Personal Author, (4) Contract Number (in cumulative indexes 
only), (5) Report/Accession Number, and (6) Accession/Report Number. -' IAA 
dealing with a different type of material, finds the Corporate Author and Con- 
tract Number indexes unnecessary and restricts itself to a straight Accession 
Number index rather than Accession/Report. The index sections are individ- 
ually paginated for each journal issue. 

3 



Part l-Processing: Abstract Journals 

The current 34 announcement categories were developed after extensive analysis of 
the subject matter of documents and consultation with scientists and librarians. They 
are not intended to represent a formal classification scheme; rather, their purpose is to 
divide a large and multi-disciplinary subject area into roughly commensurate units for 
the convenience of the reader. Each category is defined and related to the other cate- 
gories by its scope notes. The announcement categories have changed twice since 1962 
(See Appendix A) and the possibility of further change always exists, as they remain re- 
sponsive to the needs of the users. 

The accession or  control number associated with each item announced consists of 
an identifying prefix (N for  STAR, A for - IAA, X for Classified STAR), the last two digits 
of the year of announcement, and a sequential five-digit accession number. Items in the 
journal are arranged by accession number within each announcement category. During 
1962-1965 each accession number in an index was  associated with both the journal issue 
and category numbers for finding purposes. For example, the designation "N65-12345 
03-06" identifies the 2345th document accessioned for STAR in 1965, the abstract for 
which appeared in subject category 06 of issue 03 of that year. 

In 1966 this system was changed so that the designation within an individual issue 
was simply category, e.g., "c04 N66-12345," with the particular issue number dropped 
as unnecessary. 

A s  an added convenience to users, the annual cumulative index for 1965 refers to 
issue and page number, e.g., "N65-12345 03 383," rather than to issue and category. 
Subsequent cumulative indexes will also carry the issue and page designations, but ar- 
ranged as follows: "02 p0342 N66-12345." 

The user, lacking the issue or  category identification for a document, will find that 
the cover and spine of each STAR issue prominently display the span of accession num- 
bers contained therein, and that a sequentially ordered list of all accessions appears as 
the Accession/Report Number Index. Any abstract may be located quickly, therefore, 
when the accession number is known. 

Sample pages of STAR and IAA - introductions, abstract sections, and index sections 
appear as Appendix G. 

1.2 DESCRIPTIVE CATALOGING 

The basic principle observed in descriptive cataloging at the Facility is to catalog 
from the document. In general, time is not expended in verifying the form of cataloging 
elements, such as author's names, contract numbers, report numbers, etc., that appear 
on the document, against an authority (except where interagency standards apply, e.g., 
corporate source forms). 

The format of the citation, as it appears in STAR, is shown in Fig. 1 and the ele- 
ments of the citation are described in Table 1. 

4 



1 Part 1-Processing: Descriptive Cataloging 

2. Asterisk NASA 3. Number Sign 4. Corporate Source 

, 
, 

SUDd. 

Sponsored Doc. 11 Microfiched E. 

1. Accession Number-N66-10702 Thompson Ramo Wooldridge. Inc . Cleve- 
land. Ohio Materials Research and Development Dept C.-- 5. -cOrporate SOUrCe 

6. Title %GENERATION OF LONG TIME CREEP DATA OF REFRAC- . .  
9. Collation TORY ALLOYS AT ELEVATED TEMPERATURES 

10. imprint 
13. Availabilitv/Price 1 

12. sport Number-(NAsA-CR-54773) COSATl SUM. Cat. 
15. Abstract -+ A summary is presented of creep data obtained at high 

temperatures for refractory alloys which have potential use in 
advanced power systems. Emphasis has been placed on the 
testing of sheet alloys which can be employed for cladding 
or tubing applications and on forgeable. high-strength turbine 
alloys. Types of materiats evaluated, their chemical composi- 
tions. and their processing histories are tabulated. Results 
are given for molybdenum. niobium, tantalum. and tungsten 
alloys: comparative creep properties are discussed: and 
thermocouple drift data are presented. M.W.R.-16. Abstracter 

Fig. 1: STAR Citation/Abstract for Announcement, with Elements Identified 

Table 1. Element6 of Citation 

1. Accession Number - This element has already been described in Section 
1.1.2, in connection with its role in the organization of the abstract journals 
and their indexes. Definitions of most of the accession number series can 
be found in Appendix C, together with information as to the kinds of proc- 
essing (cataloging, indexing, abstracting) they receive, whether they are on 
microfiche, and whether they are available from the Facility. 

2 .  NASA Support Aster isk (*) - Support may be direct, as with a NASA formal 
report, or contractual, a grant, an intergovernmental transfer of funds, etc. 

3. Microfiche Pound or  Number Sign (##) - Appears if the document has been 
placed on microfiche. In the case of documents whose parts have been inde- 
pendently analyzed, this sign appears for the parent document but not for the 
parts (q.v., "Analytic" in Glossary). 

4. Corporate Author or Source - Name forms chosen from COSATI authority 
list or constructed in accordance with the COSATI rules (in draft form at 
this writing). 

5. Corporate Source Supplementary - An organizational subdivision of the main 

6. Title - The substantive portion of the title describing the scientific/technical 

Corporate Source. 

content of the document. 

7. Title-Supplementary - All phrases indicative of the administrative nature of 
the report (e.g., Monthly Technical Progress Report No. 5), the period cov- 
ered, the body reported to, and so on, are considered lltitle-supplementaryll 

5 



Part 1-Processing: Descriptive Cataloging 

Table 1 (Con?.) 

and follow the title proper in bold face with initial capitals. Foreign lan- 
guage titles appear ir. brackets immediately following the English transla- 
tion of the title. 

8. 

9. 

10. 

11. 

12. 

13. 

Personal Authors - A limit of five appear in the published citation, with 
"et al" if necessary. If more than five authors are mentioned in a NASA- 
supported document, only the first five are cited in the descriptive cata- 
loging, but all are indexed. If more than five authors are mentioned in 
non-NASA documents, only the first five are  cited and indexed; the re- 
mainder are dropped. Certain categories of individuals, such as "approv- 
ers," "contributors," etc., are screened out. The citation 
contains the form of the name as given on the document; the indexing, how- 
ever, is limited to surnames and initials. If the corporate affiliation of the 
author differs from the corporate source, the affiliation is given in brief 
form in parentheses directly after the author's name. It is not indexed. 
Thesis notes also appear in parentheses after the author's name. 

Collation - The combination of pagination, notes referring to any special 
quality of the document (1oo;:e-leaf, map, etc.) and the existence of refer- 
ences. 

Imprint - Includes place of publication, publisher, and date. In report 
literature, the first two are usually the same as the Corporate Author and 
therefore the date alone may be given at this point. Whenever available, 
the date is given, including month and day. 

Contract Number - All contract o r  subcontract numbers that supported re- 
search reported in the document are shown. Contract numbers are pre- 
ferred to statements indicating financial support, but support is indicated 
if it stands alone. Contract numbers are generally prefixed with standard 
abbreviations indicating their source, e.g., AF,  DA, AT, NAS, etc. If the 
prefix is not sufficiently informative, an additional attributory phrase may 
be provided. Project names o r  numbers are given only in the case of 
NASA-supported work. (See Appendix E for NASA contract number pre- 
fixes . ) 
Report Number - Report numbers of both the contractor and the monitor- 
ing or  sponsoring body are. cited. They are generally in that order with 
the exception that NASA report numbers are always given first. Accession 
numbers of large report processing organizations, such as DDC's AD- 
series, a re  treated as report numbers. 

Availability/Price - Whenever a document contains a statement of availa- 
bility or price, this is given, as briefly as possible, in the citation. Sev- 
eral common abbreviations are used CFSTI for the Clearinghouse for  
Federal Scientific and Technical Information (formerly the Office of Tech- 
nical Services (OTS)); GPO for the U. S. Government Printing Office, etc. 
Unclassified reports carrying no distribution limitations, that have been 
prepared with NASA support, are automatically made available to CFSTI 
for the benefit of the general public, and appear in STAR with a Hard 
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Table 1 (Con't.) 
~ ~ ~ ~ - 

Copy (HC) and MF (Microfiche) price. Department of Defense documents 
are not processed by the Facility until an AD number has been obtained 
from the Defense Documentation Center (DDC) (Formerly the Armed 
Services Technical Information Agency (ASTIA)). The presence of an AD 
number automatically indicates availability from DDC for those organiza- 
tions registered with it. 

14. COSATI Subject Category - Beginning with 1965 STAR 15, all NASA sup- 
ported documents processed by the Facility are assigned to one of the 
standard subject categories developed by the Committee on Scientific and 
Technical Information (COSATI), and listed in Reference 13 (also see 
Appendix B). 

15. & 16. Abstract and Abstracter - see Section 1.3. 

1.3 ABSTRACTING 

Abstracts appearing in STAR, CSTAR, and the other Facility-prepared publications, 
may have any of four possible sources: (1) the document may have come equipped with 
abstract, in which case it is attributed to "author;" (2) the abstracting staff of the Fa- 
cility may have written it from a study of the text, in which case the abstracter's ini- 
tials appear at the end; (3) the document may have been abstracted in DDC's Technical 
Abstract Bulletin, in which case it is attributed to "TAB;" (4) the document may have 
been abstracted in AEC's Nuclear Science Abstracts, in which case it is attributed to 
"NSA." 

Author-prepared abstracts are used whenever possible, but they must meet Facility 
criteria. In addition, they receive a general edit for matters of spelling, punctuation, 
grammar, length, and typography. A s  long as the author's viewpoint is preserved, such 
abstracts will carry the attribution rcauthor.ll 

- TAB and - NSA abstracts are used verbatim, without change or modification other 
than perhaps that connected with a figure, equation, or formula presenting photocompo- 
sition problems. 

Whenever possible, abstracts are kept to a length of 150 words. Contents Notes 
may be used in lieu of abstracts for  works containing chapters or papers on a variety of 
subjects. Conference proceedings or contributions will generally be handled via Con- 
tents Notes. 

An effort is made to prepare abstracts of the informative type rather than the 
merely descriptive or indicative variety. Scientists and engineers in the aerospace dis- 
ciplines comprise a large and heterogeneous group. For this reason, it is considered 
important not only to spare reading time by providing adequate technical information in 
the abstract, but also to fully bring out the author's conclusions, viewpoints, the aim of 
the research, the methodology, and positive and negative results. 

7 



Part 1-Processing: Indexing 

Abstracters a r e  instructed to ask themselves the following questions: (1) What was 
done? (2) Why w a s  it done? (3) By what means was it done? (4) What were the re-  
sults? (5) What do the results mean? 

Abstracters are further instructed to observe the following basic principles: use 
short, normal sentences but avoid abbreviated English; use standard terms and avoid 
unnecessary contractions; use the third person; avoid mixed tenses and the combination 
of indicative and imperative forms; do not amplify statements by examples; avoid com- 
parisons with the work of others o r  with common knowledge (this does not imply exclud- 
ing reference to the work of others, if the present work is based on it); avoid unneces- 
sary words o r  phrases; and be sure that the conclusions and results selected in the 
abstract agree with the main purpose of the work. 

1.4 INDEXING 

Indexing and abstracting are part of one operation at the Facility and are performed 
by the same employee. The abstracter/indexer orients himself to the scope and pur- 
pose of the document by reading its title, table of contents, introduction, and summary 
or  conclusions, finally proceeding to the body of the text itself. A s  he reads, he records 
on the document processing sheet the subject terms descriptive of the document's con- 
tents. These terms are of two types owing to the two basic uses to which they are put: 
(1) published journal indexes, and (2) computerized literature searches. 

1.4.1 Published Indexing and Machine Indexing 

The journal indexes a re  "non-manipulative;" therefore, the terms appearing 
therein must be by themselves meaningful to the user. For  this reason, they tend to be 
composite terms, phrases, bound o r  "pre-coordinated" terms rather than single words 
or  "Uniterms" (e.g., "Infrared Radiation'' rather than "Radiation" alone). The indexer 
explicitly identifies the "published terms" he has selected for journal use. Three such 
terms, on the average, are developed for each document. They represent the major 
concepts of the document. 

The indexer also develops a body of indexing terms which probe the content of the 
document in depth. These a re  called "machine terms" because they do not appear in the 
journal index but only on the basic file used for  computer searching. The computer file 
being eminently these terms tend to be single words, unbound terms, o r  
"Uniterms," in the classic style of coordinate indexing. Machine terms should include 
the individual words that make up the composite published terms. Eleven such terms, 
on the average, are developed for each document. They represent both the major and 
minor concepts of the document, reduced to their constituent parts. 

Both published and machine terms are part  of the computer: record and are individ- 
ually identified. In this sense, published te rms  are also machine terms; both can be 
searched by machine. It is possible to restrict a search, o r  part of a search, to pub- 
lished t e r m s  alone. 

Due to fluctuations in indexing policy and practice over the years, it is important to 
realize that the entire file does not illustrate consistent application of the principles de- 
scriljed above. Published terms sometimes appear without their machine term break- 
down (machine terms, of course, appear without any synthesis into more specific 
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published terms). Any search of the entire file must take this into account and make 
use of the terms involved in - both their forms if it is to be complete. The sample 
searches in Section 3.4 in general illustrate this requirement; see, for example, in the 
search on weightlessness the use of both the published term "Zero Gravity'' and the co- 
ordination of its component terms "Zero" and "Gravity." 

1.4.2 Notation of Content 

The Notation 01 Content o r  "NOC" is a device that was  conceived tu coiiipeii.s&t.te 
for the frequent inadequacy of titles. It is an "improved" title, a condensed narrative 
statement headlining terms of substance and eliminating common words. It attempts to  
include all subject terms used as published index access points. It thus shows each in- 
dex term in context and is used in the indexes as  a sub-entry discriminator, sparing the 
user from having to locate the item in the text in order to tell what it is about. In STAR 
and IAA - indexes, a Notation of Content for a given document appears under all of the 

1 
I ' 
I published terms assigned to that document. (See Appendix G.) 

1.4.3 Machine Editing: of Published Indexes 

Until mid-1965,. cumulative indexes to STAR were edited (as well as prepared) by 
a computer program that manipulated entries on a statistical basis. This application of 
a statistical criterion-the frequency of postings of individual indexing terms-for the 
compilation of subject indexes, took advantage of certain formal and invariable relation- 
ships which were established among terms in the indexing vocabulary. A complete de- 
scription of the system can be found in Reference 7. 

L The technique is no longer applied, primarily because of new constraints which each 
candidate for the vocabulary must pass before being admitted. However, since over 
three years of cumulative indexes were prepared utilizing the system, no description of 
Facility indexing practices would be complete without some mention of it. Briefly, the 
following editorial rules were employed by the computer: 

(a) Delete from the subject index all specific composite terms and transfer their 
postings to their higher generic ("formally" related) terms, except (1) when the 
specific term contains more than five postings, (2) when the specific term con- 
tains the proper name of a person o r  an identifiable name for a project, sys- 
tem, equation, etc., (3) when the higher posting contains more than 50 postings, 
and, (4) when the higher generic concept does not exist as such, or  when it has 
been determined to be not a postable term; 

(b) Generate see also cross references from higher generic terms to formally re- 
lated specific terms that were not deleted for any of the reasons (1) through (4) 
above; at the same time, delete from such generic terms all items al'so listed 
under the pertinent specific terms; 

( c )  Create a see cross  reference from higher generic terms to their formally re- 
lated s p e c x c  terms whenever the generic term is not a posted term. 

1.4.4 Vocabulary Control and Cross-References 

The vocabulary used for subject indexing (both machine and published terms), and 
the cross-references used in STAR cumulative indexes, are directly monitored by the 
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Information Services Branch of NASA's Scientific and Technical Information Division 
(STID). 

A new term is requested when the indexer finds a term which is not contained in the 
existing vocabulary and which is needed to adequately describe the document. While the 
new term is undergoing editorial review by NASA, the document is posted to the nearest 
equivalent term o r  to a higher generic term. The cycle of control, from indexer to edi- 
tor to NASA, does not permit approved terms to appear in the individual STAR issue 
first requiring them. After approval, the document is posted to the new term for the 
benefit of cumulative indexes and retrospective literature searches. 

Cross-references a re  selected by the vocabulary editor and are likewise forwarded 
to NASA. Following approval, the references a re  added to the master cross-reference 
file for use in cumulative indexes. 

Candidate terms and cross-references are generated by the American Institute of 
Aeronautics and Astronautics (AIAA), the Aerospace Medical Division of the Library of 
Congress (which contributes to Aerospace Medicine), and the NASA Facility. 

Sample pages from each of the Vocabulary Authorities can be seen as Fig. 40. 

1.5 PROCESSING FLOW 

The common cataloging elements described in Section 1.2 above, along with a var- 
iety of additional data required for administrative, statistical, or security purposes, are 
entered during screening and processing on a single Document Processing Sheet known 
as Facility Form 600 (Figs. 5-7). (The preprocessing or  screening stage, where this 
form is initiated, will not be dealt with in any detail. It encompasses primarily the 
duplicate check operation, the administrative controls required to obtain a sign-off by 
the contract monitor or  an AD Number, the technical evaluation of the document as 
being in subject scope, and the assignment of the document to a given accession series 
and consequent type of processing). 

The indexing terms and abstract are likewise entered on this form. The disposition 
of the Form 600 for photocomposition and keypunch purposes is shown in Fig. 2, which 
presents a generalized picture of the entire processing flow, including screening and 
photocomposition/journal make-up. At the present time, all data except the abstract 
are keypunched for input to magnetic tape storage. Selected data and the abstract are 
punched on paper tape for input t o  the photocomposition equipment. Journal indexes are 
prepared by computer manipulation of the indexing data on the tapes. Through 1965, 
this was done on an IBM-1410/1401 computer configuration. Beginning with 1966, how- 
ever, and as one facet of increasing intragovernmental cooperation, these indexes are 
prepared on the National Library of Medicine's GRACE, a computer-driven photocom- 
position system. 

Additional details on the data captured by the Document Processing Sheet are COV- 
ered in the next section, Part 2-Storage, in connection with their position in the actual 
machine record. 
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PART 2. STORAGE (INPUT) 

2.1 GENERAL 

During the four-year period January 1962-December 1965, the NASA collection of 
bibliographic citations on magnetic tape grew to nearly a quarter million items. The 
majority of the stored citations represent documents which have been announced in var- 
ious of fie XASA c?r NASA-szpporteri ahstract journals. About 15% of the stored cita- 
tions represent documents that have not received current announcement, either because 
of their age, lack of sufficient technical content, preliminary nature, o r  other reason. 
Definitions for most accessioning series may be found in Appendix C .  

The initial file organization of the NASA system was that of an "inverted file.'' 
Accession numbers were stored under each of the subject terms or bibliographic index 
points by which retrieval was desired. Searches were performed on these inverted 
files, utilizing an IBM-1401. The accession number output was then matched against a 
linear file of straight citations (without indexing detail), if citation output was desired. 
The system is described in the Guide for that period (Reference 2) and is now obsolete. 

By mid-1963, however, operating experience with the inverted file and the IBM-1401 
computer configuration had revealed several shortcomings. Systems studies initiated at 
this time indicated that a shift to a "linear file'! organization would result in greater ef- 
ficiency in both the computer preparation of journal indexes and in the file maintenance 
and update function. In addition, a linear system, with all data for a given accession 
placed at a single tape location and adequately tagged, would provide a considerably 
more flexible search system. Search demands on the inverted file had significantly ex- 
ceeded capabilities. It was clear that it would be necessary not only to provide for the 
routine searching by such elements as year groups, accession number ranges, announce- 
ment categories, document types, security classification, report number and contract 
number roots, etc., but that the system would have to be flexible enough to permit 
searching on almost any formally isolatable bit of data, should the demand arise. Only 
a linear file could meet such requirements. Approval for the change to a linear file or- 
ganization, utilizing an IBM-1410, was received in December 1963 and detailed design 
work and programming (including provision for conversion of inverted data) commenced 
in earnest in January 1964. The rationale for the changeover is more fully documented 
in References 3, 9,lO. 

The basic organization of the Linear File is quite straightforward. All administra- 
tive, bibliographic, and indexing data for the first accession, N62-10001, appear at the 
beginning of the first Master File Tape. Data for N62-10002, N62-10003, etc., follow in 
order. The tapes are blocked into records having a maximum possible size of 3,000 
characters (Fig. 4). No accession record has ever exceeded this size. The accessions 
on tape through 1965 filled approximately twelve reels in this fashion. The overall se- 
quence observes first year and then alpha-numeric ordering, as  follows: 

NS- lOK,  60K, 70K, 80K; X@-lOK, 60K, 70K; Ag-lOK; NG-lOK, 80K, 90K; 
XE-lOK, 50K, 80K, 90K; A64-10K, 80K; NG-lOK, 80K, 90K; X63-10K, 50K, 80K, 
9OK; AG-lOK, 80K; N g - l G ,  80K, 90K; X@-lOK, 50K, 80K, 9OK 

New series may be inserted on the tapes at any time and would be placed in accord- 
ance with the year/alpha-numeric sequencing rules. Any given series may, of course, 
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be stripped and removed from the tapes as desired. In connection with the decentralized 
search tape program, this is done routinely depending on the user, his interests, and his 
capabilities to receive, from an administrative and security viewpoint. (See Section 3.6 
for  details on this program.) 

The IBM-1410 Linear File Search System became fully operational at the Facility 
in December of 1964 and 14 users received field implementation in February of 1965. 
Conversion of the file from its former inverted organization to the necessary linear 
format was not fully completed until January 1965 (See Section 3.1). The Linear Search 
System markedly improved bibliography production capabilities and the availability of 
compilations of file data of all sorts. 

The desire to make the Linear Search System available to a community of potential 
users having a variety of computer configurations led to a plan for the development of 
computer programs for the most well-represented of these configurations. The pro- 
grams were to be roughly equivalent to the Facility's basic IBM-1410 program. The 
limitations of some hardware would, of course, involve some loss in capability or  flexi- 
bility, just as the superiority of other hardware might make possible additional features 
and improved speed. 

The Linear Search Programs for the IBM-1401, which were  made available in July 
1965, represent the first fruit of this plan produced by the Facility. The next phase will 
involve the IBM System/36O which will replace the Facility's present computer some- 
time late in 1966. Further products are still in the discussion stage. 

Other organizations, interested in making use of the NASA tapes, have already 
moved parallel to this plan, producing their own programs to manipulate the tape data 
according to the needs of their own particular operating environment. Most of these op- 
erations involve severely re-formatting the NASA file with considerable loss of the non- 
subject data the Facility finds necessary. They make no attempt to be the equivalent of 
the Facility's present 1410 system, being contributions to the art in their own right. 

Three of these efforts, each involving IBM-7090 series equipment, at the University 
of Pittsburgh, Republic Aviation, and North American Aviation, are described in Refer- 
ences 12, 17,  20-22. Additional activity, involving a CDC computer, is currently going 
on at the University of Indiana. 

The Facility's IBM-1401 system has neither the capacity nor the flexibility of its 
IBM-1410 system, largely because of the disparity in memory size and access time be- 
tween the two systems (1410-40Kversus 1401-8K, 12K, or  16K). Reference 18 constitutes 
the Guide to the 1401 linear system. However, an important element of file structure 
was added with the 1401 system and has been perpetuated in improvements to the 1410 
system described herein. This element i s  the development of "Coded Terms,'; standard 
five-character codes for  the otherwise variable length subject terms, to increase the 
speed with which terms could be scanned. This concept is described in Section 2.5. 

The 1410 Search System with the "Coded Term" improvement, additional search 
strategies such as the "Hit Limit,'' "No Foreign Language Limit," negative and group 
weights (Section 3.2.1), and a new internal program process fo r  comparing search terms 
with indexing data, has come to be referred to as Model II of the 1410 Search System. 
Model I1 is scheduled to be made available to the field early in 1966. Fig. 3 attempts to 
give some idea of this evolutionary process in the Search Systems. 
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Part 2-Storage: File Organization 

Model I of the 1410 Search System is described in Reference 11. The present re-  I 1 

port attempts to be a Guide solely to Model II. 

Closely related to the implementation of the Model I1 Search System, but not a part 
of it, is a second element of file structure which has come to be known as the Automatic 
Postings Control System (APC). This is an internal technique developed to assist in 
Facility updating of the main linear file and in the preparation of vocabularies, listings, 
and reports relating to terms/postings, usage and frequency, etc. APC constitutes, in 
effect, a return to inverted files for certain special purposes. It is described in more 
detail in Section 2.6. 

I 

I 
4 
I 

I 

2.2 FILE ORGANIZATION: LINEAR FILE RECORD AND FORMAT 'I 

4 

I 
The Linear File record is a variable length form 4 tape record written in the load 

mode with a maximum block size of 3,000 characters. Each record consists of three 
major parts: 

1. 

2. 

3. 

A fixed length data field area for the so-called "base data" for a given accession. 
This includes such items as accession number, document and title classification, 
announcement category, language of text, document type, etc. There a re  35 dis- 
tinct elements in the base data, including a record length field for computer sys- 
tem control. Every accession has a base record but not all codes need be pres- 
ent. A total of 80 characters is allotted to this coded information. 

I 
I 

i 
1 

A relative image area which pinpoints the location, if present, of the fields in the 
third or  variable portion of the record (their location relative to a base point in 
the fixed area of the record). This base point is Position 81. The relative image 

ters i s  allotted to this area. 
I technique permits great economies in tape passing time. A total of 44 charac- 1 

A variable length data field area which contains information of variable format 
and length, referenced by the relative image fields. This area contains most of 
the conventional descriptive cataloging details-corporate source, title, author, 
report number, contract number, etc. It also contains the indexing terms (and 
their coded equivalents) assigned to the given document. The data for prepara- 
tion of journal indexes and for accession cards come for the most part from the 
variable length fields. The searching activity draws on both the fixed and vari- 
able data fields. Each of the ten possible variable length fields is separated 
from the other fields by a dollar sign ($). There are actually three types of var- 
iable fields, which we may call "text," "terms,7f and ?'coded terms." The "text" 
field consists of title, notation of content (NOC), and descriptive and historical 
note f ie lds  for miscellaneous cataloging data. These fftext'' lines are variable in 
length up to 46 characters per line. There is theoretically no limit to the num- 
ber of lines each field may have up to the total maximum size of the record itself 
which is 3,000 characters. The "term'' fields consist of such types of data as 
author, corporate source, report number, contract number , and subject terms, 
which are  more limited and standardized in size, as well as more numerous. 
The "coded term" field consists of five character codes which correspond to 
vocabulary terms on a one-to-one basis. These codes represent a major im- 
provement over the 1410 Model I system and are, in fact, a design concept cal- 
culated to achieve greater search speeds. They a re  described in more detail in 
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Section 2.5. Because of difficulties in searching variable length data fields, it is 
advantageous to use fixed length data segments. Both the "term" and '?coded 
term" fields are of fixed length segments based on the average length of each 
type of data: corporate source, 52 characters; personal authors, report and 
contract numbers, 15 characters each; subject terms, 11 characters; coded 
terms, 6 characters. Multiple segments can be used for a single term, if re- 
quired, except for coded terms which never vary in size and therefore are lim- 
ited to one segment each. The relative image references the low-order position 
of the first segment of each searchable field (personal author through coded 
term), to speed the search process. 

The format of an individual Linear File record and a schematic of the relationship 
among individual records are shown graphically in Fig. 4. The individual accession 
records are preceded by a record mark. Major 3,000 character record blocks are sep- 
arated by an fTInter-Record Gap (IRG)" of 3/4 inch to allow for tape drive speed-up and 
slow-down. Blocks are preceded by a "Block Character Count." 

Input to the ?.extt! and I'term" fields of the Linear File record is effected via the 
Document Processing Sheet (Facility Form 600). Input to the "coded term'! fields is ef- 
fected by the computer itself via a special computer program designed to produce a 
"random" code for each term with little chance of code duplication. Detailed descrip- 
tions of the various data elements contained on the Form 600 may be found in Para- 
graph 2.3. 

2.3 THE DATA BASE 

2.3.1 Document Processing: Sheet (Facilitv Form 600) 

The Document Processing Sheet is the vehicle for input to the Linear File tape 
record. From the moment that processing of a document begins, it is recorded on a 
Form 600. The mailroom, the duplicate searchers, the technical evaluator, the de- 
scriptive catalogers, the indexers, the abstracters, all have their appropriate portions 
of the form to complete. When processing is complete, one copy of the form goes to 
photocomposition (a Photon 200, soon to be replaced by a 713) for preparation of the 
journal text, one copy goes to Keypunch for punched card input to the tapes, and one 
copy stays with the Case File of the document. Plans a re  underway to  combine the 
present two keyboardings the data receives into one keyboarding that will capture the 
data for all purposes. At that time the abstract may become part of the magnetic tape 
store. A s  explained in Section 1.5, however,the abstract is at present the only data 
not input to the magnetic tape. 

Since the fields on this form correspond almost exactly to the Linear File data 
fields, the remainder of this section will be devoted to a detailed description of the 
Form 600. See Figs. 5, 6, and 7, and Tables 2 and 3. 
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Part 2-Storage: The Data Base 

2.3.2 Fixed Length Data Fields (Base Data) 

Fig. 5: Fixed Length Data Fields (Base Data) - Form 600 

Table 2. Fixed Length Data Fields - Definitions 

Keypunch Columns Notes 

1 - 2  Journal Issue Number 

3 - 10 Accession Number. The prefix part of the accession 
number, i.e., N64, is reversed on the Linear File to read 
64N. 

11 - 14 Not shown on Fig. 5. 

15 Document C €as sification 
1 = Unclassified 
2 = Confidential 
3 = Confidential Restricted Data 
4 = Secret 
5 = Secret Restricted Data 
6 = Official Use  Only 

16 Title Classification 
1 = Unclassified 
2 = Confidential 
3 = Secret 
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Part 2-Storage: The Data Base 

Table 2 (Con't.) 

Keypunch Columns 

17 

18 - 19 

20 

21 

22 

23 

24 

25 

26 

27 - 31 

32 - 37 

38 - 43 

Notes 

Automatic Downgrading and Declassification Group 
1 = Group I 
2 = Group I1 

3 = Grocp 111 
4 = Group IV 

Announcement Subject Category, 01 - 34 

NASA Supported 
1 = Yes 3 = No 

NOFORN (Documents coded UB, formerly Category 7) 
1 = Document is not in this category 
2 = Document is NOFORN/ 

Conference o r  Symposium Proceedings 
1 = Yes 2 = No 

Corporate Source Supplementary, i.e., there may be more 
than one organizational level cited in the corporate 
source name. Subsidiary levels have their own field in 
the variable portion of the form. 
1 = Y e s  2 =No 

Personal Author's Corporate Affiliation. Has  its own 
field in the variable portion of the form. Generally used 
in cataloging journal articles. 
1 = Y e s  2 = N o  

Foreign Document 
1 = Y e s  2 =No 

Receipt Type 
1 = Regular 
2 = RQT (Acquisitioned as a result of a document request 

Receipt Type 
3 = SQT (Acquisitioned for the system as a result of 

4 = Exchange 
5 = Loan 
6 = DL (Received as a result of being on an automatic 

received). 

scanning activity). 

distribution list). 

Acquisition Number (for internal control purposes only). 

Receipt Date (day, month, year) 

Report Date (day, month, year), i.e., date of publication. 
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Part 2-Storage: The Data Base 

Table 2 (Con't.) 

Keypunch Columns 

Not Keypunched 

44 

45 

46 - 47 

48 

49 

50 

51 - 52 

53 

54 

55 

Not Keypunched 

Notes 

Number of copies received. 

Abstract 
1 = Facility prepared 
2 = Ailthnr prqard  
3 = Contents Note, in lieu of abstract 
4 = None 

Abstract Language 
1 = English 2 = Other 

Document Language 
1 = English 
2 = Mixed 
12 - 99 = Country Code 

Reproducible 
1 = Yes 
2 = No, i.e., copyright, reprint, reproduction prohibition, 

etc. 
3 = No, poor quality 

Copyright 
1 = Yes 2 = N o  

Microfiche to be made 
1 = Yes 2 =No 

Document Type 
00-04 = NASA documents varying by distribution limita- 

05-09 = Non-NASA documents varying by distribution 
tion 

limitation 

Microfiche Code Prefix 

Microfiche Code Suffix 

Document Class 
1 = Report 
2 = Reprint 
3 = Preprint 
4 = Journal Article 
5 = Other 

Numbering. In the composite item were all sections ana- 
lyzed or  only selected sections? 

2 1  



Part 2-Storage: The Data Base 

Table 2 (Conlt.) 

Keypunch Columns 

Not Keypunched 

Not Keypunched 

Not Keypunched 

Not Keypunched 

56 

57 

58 - 65 

66 - 67 

68 - 69 

70 - 73 
74 - 76 
77 - 80 

Notes - 
Technical 'Evaluator's initials and date of evaluation. 

Cataloger' s initials 

Duplicate check positive o r  negative. If positive give ac- 
cession number. 

Routing. Used if item rejected, also for any special eval- 
uator notes. 

Handling 
1 = Single 
2 = Analytic Primary 
3 = Analytic Subsidiary 

"Et al" following the author 
X in box = Y e s  
Box blank = Not applicable 

Last Analytic Accession Number. To indicate span of 
accession numbers used in analyzing this one publication. 

Source 
01-11 = Sources of special interest to NASA, e.g., AGARD 
12-99 = Country Code 

Foreign Origin 
12-99 = Country Code 

Number of pages 

COSATI Subject Category (New - Not shown on form) 

Not used 

2.3.3 Variable Length Data Fields 

Full details on the content of the variable length data fields are not necessary for  
the purposes of this Guide. Therefore, the enumeration in Table 3 is somewhat cur- 
sory. However, full details may be found in Reference 5. 
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Table 3. Variable Length Data Fields - Definitions 

Field 

44 

Price: CFSTI/GPO 
(Kat Keypunched) 

44 

46 

44 

40 

41 

45 

44 

44 

48 

47 

44 

44 

43 

42 

49 

Line 

19 

07 

08 - 09 

1 

1 

15 - 17 

40 - 64 

2 1  

23 

1 

1 

1 

Notes 

Temporary number. Control number prior 
to accessioning. 

Date of cataloging 
Date of cataloging revision 

Corporate source 
Code number for corporate source in col- 
umns 53-60. 

Corporate source supplementary 

Title 

Title note 

Personal author(s) 

Personal author's corporate affiliation 

Imprint and notes. Includes collation and 
price. 

Contract number(s) 

Report number( s) 

"Old N-Number." Langley Research Center 
accession number series. 

(No longer in use) 

Historical notes. "Kills" and their reasons. 
Notice of supersession. 

Notation of Content (NOC). A revised or 
expanded title for use in journal indexes. 

Subject index terms. Published terms in- 
dicated by a "P". 
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Fig. 6: Variable Length Data Fields (Front) - Form 600 
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Part 2-Storage: The Data Base 

Fig. 7: Variable Length Data Fields (Back) - Form 600 

2.3.4 Displays: Form 600 Strip and Tape Dumps 

The data on the Linear File for each accession are utilized in a variety of output 
formats. Selected data are used to compose the citation which is used in Literature 
Searches (See Section 3.5). Slightly different citations are used for the production of 
certain miscellaneous computer-produced journals and for the SDI notices. 

The total record is generally printed out at the Facility for proofing and checking 
purposes in one of two formats: the "Master  File-Form 600 Strip" or  the "Tape 
Dump." These outputs a re  illustrated for  typical accessions in Figs. 8-11. 

counts and relative image position exactly as they are on the tape record itself, the 
The tape dump is almost self-explanatory, presenting the data and the character 
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Part 2-Storage: The Data Base I 

breaks between characters being caused by file word marks. The data are unorganized 
in this sense and visually difficult to work with. 

The Form 600 Strip program presents the data minus all internal housekeeping 

in a more meaningful display. The program makes use of various abbreviations for 
the headings. These abbreviations are interpreted in the legend on the bottom right 
hand corner of Fig. 8. 

data, such as the character counts and relative image positions, and organizes them 1 

I 

MASTER F ILE  - FORM 600 STRIP 

20-164-27881 (Issue accusston No.) 

TEMP 

BASE 

CATL 

CORP 

CPSP 

TITL 

AUTH 

PAAF 

I MPR 

CNTR 

REPT 

HIST 

NOC 

TERM 

00195886 (Temporary accesslon No.) 

W-1. TC-1, 06- t SC-121 NS-lr NF-1. CF-2s CS-lt PA-29 FO-2. 
RT-1. A H -  t RE-300764.RO-100764. 
AB-2. AL-lt DL-Olt R E - l t  CO-Zt MI-1- 
01-00 MP-19 MS- t DC-lr HA-l t  ET- L A -  .SO-02. FO- t NP-OOk 

CO-110864t RD- (Revlsed cataloglng date) 

20119400 P€NNSYLVANIA STATE U. 

IONOSPHERE RESEARCH LAB, 

day mo yr 

(Cataloglng date) 
UNIVERSITY PARK. (Corporate source) 

(Corporate source supplementary) 

BASE CODE 
A STUDY OF THE IONOSPHERE AT M I 0  LATITUDESt 
BASE0 ON TOTAL ELECTRON CONTENT SCIENTIFIC DC 
REPORTt JUL- 1961 - JUN. 1962 TC 

HiBBERDt Fo H. 

(Personal author a f f  i 1 late) 

10 JUL. 1964 44 P REFS (Imprlnt data) 
01s- S4.60 PH 

NS6-114-61 (Contract No.) 

DG 
sc 
NS 
-NF 
CF 
CS 
PA 
FO 
RT 
AN 
RE 

NASA-CR-56935 (Report No.) SR-213 RD 
N- l- AB 

(Hlstorlc note: "Kl l  Is" and reasons) 
AL 
DL 
RE 

TOTAL ELECTRON CONTENT OF IONOSPHERE OERIVEO FROM co 
SATELLITE DOPPLER CIEASUREMENTS H i  

LCONTENT (1 - unpubllshad term) 
1D1 STURBANCE 
3DOPPLER EFFECT 
3ELECTRON 
lFLUX 
31 ONOSPHERE 
1HAGNETIC 
1HEASUREMENT 
lRAOIO 
lSATELL ITE 
3SATELLITE MEASUREMENT 
1SOLAR 

( 3  - published tern) 

Fig. 8: Form 600 Strip-Annotated 
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DT 
HP 
HS 
DC 
HA 
ET 
LA 
so 
FO 
NP 

Document c lass i f l ca t lon  
T I  tle c lass l f  lcat lon 
Declassif lcat lon group 
Subject category 
NASA support 
No forelgn 
Conference 
Corporate source suppl 
Personal author a f f l l  
Fore I gn 
Red 1 p t type 
Acqulslt lon No. 
Receipt date 
Report date 
Abstract 
Abstract language 
Document language 
Reproduclble 
Copy r I g h t 
Hlcrof I che 
Docunent type 
Hlcrofiche code p re f l x  
Hlcroflche COQ s u f f l x  
Docunrnt class 
Handllng 
E t  a1 
Last analyt lc accession 
Source 
Forelgn o r lg ln  
Nunber o f  pages 

1 
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Part 2-Storage: Linearization of 1962/63 Data 

2.4 LINEARIZATION OF 1962/63 DATA 
The Form 600 was initiated in June 1964. All  previous data could not be formatted 

entirely in the new way due to the enormous workload involved. The following compro- 
mise was effected 

1964 Accession Series, and Forward 
All  existing data in these series have been transferred into the linear format. & 

fields are completed. See Fig. 9. 

MASTER F I L E  - FORM 600 S T R I P  

12-N64- 19914 

TEMP 

BASE 

CATL  

CORP 

CPSP 

T I T L  

AUTH 

PAAF 

I HPR 

CNTR 

R E P 1  

H I S T  

NOC 

T ERH 

DC-1, TC-1, DG- t s C - 0 7 ~  NS-31 NF-1. c F - 2 ~  C S - l r  PA-21 FO-21 
K T - l e  AN- 9 R E - 1 4 0 5 6 4 r R O - 0 0 0 0 6 4 r  
AB-2, AL-1, DL-01, R E - l r  CO-2, HI-1. 
D T - 0 5  MP-31 HS- * D C - l r  H A - l t  ET- e LA- *SO-041 FO- s NP-0017 

CD-190564 .  RO- 

08869000 DU PONT DE NEMOURS / E - I - /  AND COOS AIKENI S-C- 

SPVANNAH R I V E R  LABS. 

REPOVAL OF CESIUM FROM EVAPORATOR CONDENSATE 

PROUTt  W- Eo RUSSELL, E -  Ro 

PROUT, W. E. /AFSC/  

MAR- 1944 17 P 
OTS- S0.50  

A T / 0 7 - 2 / - 1  

OP-8 74 
N- T- 

ION EXCHANGE PROCESS FOR REMOVING CESIUM 137 FROM 
AGEU R A D I O A C T I V E  WASTE SOLUTIONS 

1AGE 
3 C t S l U H  137 
LCONUENSATION 
LCYCLE 
LEVAPORAT ION 
LE XCHANGE 
L I O N  
3 I O N  EXCHANGE 
3KADI OAC T I VE WASTE 
L R 4 U I C A C T I V I T Y  
LREtlOVAL 
L S O L U T I O N  
1UASTE 

Fig. 9: Form 600 Strip-1964 Data 
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Part 2-Storage: Linearization of 1962/63 Data 

MASTER F I L E  - FORM 600 S T R I P  

1 +N62- 15 0 8  1 

TEMP 

BASE 

C A T L  

CORP 

CPSP 

T I T L  

AUTH 

P A A F  

IMPR 

CNTR 

REPT 

H I S T  

NOC 

TERM 

JANUARY 171 1966 

DC-1, T C - l i  DG- 9 SC-191 MS-39 NF-15 CF-21 CS-li PA- e FO- i 

RT- , AN- RE- r R D - 2 0 0 4 6 2 r  
AB- , AL- , OL- RE- co- ni - i l  
D T- MP-3, MS- DC- 9 HA- i ET- s LA- ,SO- , FO- , N P - 0 0 9 1  COSATI -  

CD- i RD- 

1 1 0 6 3 8 0 0  GENERAL E L E C T R I C  C O - 1  SCHENECTADYi N - Y -  

KNOLLS ATOMIC POWER L A B -  

D I G H T r  D. Go JONES, A- 8 -  

N 6 2 - 1 5 0 8 1  KNOLLS ATOMIC POWER LAB. i SCHENECTADYi 

CHANNEL-PART 2- A- B- JONES AND 0. G o  OIGHT-  
A P R I L  201 1962- 91 P o  2 REFS- /CONTRACT 
W-31-109-ENG-52/ /KAPL-2208 /  OTS- $2.25- 

N.Y. HYDRODYNAMIC S T A B I L I T Y , O F  A B O I L I N G  

W-31- 109-ENG-52 

KAPL-2208 
N- 

HYDRODYNAMIC S T A B I L I T Y  OF A B O I L I N G  CHANNEL 

3601 L I NG 
lCOHPUTER 
lCORRELAT I O N  
I D I S C O N T  I N U  I TY 
l F R I C T  I O N  
1 INPUT 
l M I N  IH I Z A T I O N  
lOUTPUT 
1PROGRAH 
l S I H P L I F  I C A T I O N  
1SUBCOOLING 

T- 

Fig. 10: Form 600 Strip-1962/63 Data 

1962/63 Accession Series 
; 

3C HAN NE L 
lCOOLANT 
l D I G I T  
lFACTOR 
3HYDRODYNAHICS 
lHAGNITUDE 
1 H O D I F I C A T I O N  
1PARALLEL 
1 R E G I N E  
3 S T A B I L I T Y  

All  accessions will  be on the file; however, the citation will be moved entirely and 
as a whole into the "Imprinttt field. Base data are not supplied except for NASA Support 
(Form 600, column 20), Conference data (column 22), Journal Announcement Category 
(columns 18-19), Corporate Source Supplementary (column 23), Pages (columns 70-73), 
and, for classified documents, Document Classification (column 15), Title Classification 
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Part  2-Storage: Coded Terms 

(column 16), Automatic Time-Phased Downgrading Group (column 17), and NOFORN 
(column 21). In the variable portion of the record, Corporate Source, Personal Author, 
Contract Number, and Report Number are formatted. See Fig. 10. 

A s  will readily be seen, this "partial linearization" of the 1962/63 data affects the 
system of "Limits" estabiished for  the search system only by haviiig neglected *e DOC- 
ument Type Code. Searches by Document Type must, therefore, be limited to 1964 and 
later data. 

2.5 CODED TERMS 

In order to realize efficiencies in subject term searching and-to reduce total search 
time, the concept of the "coded term" was  developed. Each subject term (no matter 
what its size) in the vocabulary, on being added to the vocabulary, i s  programmatically 
assigned a permanent five-character code made up of numeric (0-9), alpha (26), and 
special (23) characters. The code is developed automatically by a special program 
which attempts to "randomize" the selection of codes in such a way that there will be 
next to no chance of the same code being selected for different alpha terms. Subject 
terms consisting of five characters o r  less, when coded, are represented by themselves 
plus the necessary blanks to total five'. (There are 595 possible five-character codes.) 
The size of the vocabulary is currently 17,695 terms, of which 12,000 are published 
terms. 

Coded terms a re  in the previously described "coded term" fields of each Linear 
File record, immediately after the subject terms themselves. They are  also recorded 
in the Master Vocabulary tape file where the code for any term may be looked up. All  
subject searches are made on these five-character combinations rather than on the full, 
and often quite lengthy, alphabetic subject term. Considerable search time is saved 
thereby. The difference between this system and a conventional term encoding system 
is that the encoding and the lookup are  all strictly internal to the computer system. 
Coded terms a re  of no use to the searcher who need never see them; the searcher will 
continue to specify normal alphabetic subject terms in his inquiries. 

Schematically, the subject term fields and their equivalent coded term fields may be 
visualized as in Fig. 12. The numerals 1 and 3 preceding the terms designate unpub- 
lished and published terms, respectively, and constitute the sixth character in each 
segment. 

Coded terms were introduced with the 1401 Linear Search System and have been 
added as an improvement to Model I1 of the 1410 System. Sample coded terms can also 
be seen in the tape dumps of Fig. 11. 

l A C l D  l A M l  NO 1BlOCHEMlSTRY l E G G  1 L A B E L L I N G  
3PEPTI  nE 1 PREPARATI ON 3PROTE I N 3SYNTHESI  S 

1 A C l  D- l A M l  NO 1 5 J$ 1 EGG- 
3T-PTI 1 $YO-x 3 1 8 T  E 3PO%I H 

Fig. 12: Subject Terms and Their Coded Equivalents 

30 



I 

~ 

I 

, 
I 
I 

i 

~ 

I 
I 
I 

I 
1 

i 
I 

I 

! 

! 
I 
1 

b 
I 
I 

I 

i 

i 

I 
I 
I 

i 

I 

i 
I 

I 
I 
I 
! 

I 

I 

I 
1 

I 
I 

Part 2-Storage: Automatic Postings Control System (APC) 

2.6 AUTOMATIC POSTINGS CONTROL SYSTEM (APC) 

APC is a new control system that is in the process of being applied to the Linear 
File at this writing. It has the primary function of controlling postings. The system is 
designed to validate transactions, add and delete transactions, operate as an automatic 
delete and transfer system, act as input to vocabulary listings, automatically post en- 
coded terms for searching when the alphabetic term is posted, and provide the capabil- 
ity to produce statistical data on frequency of usage, last date used, etc. 

APC operates on an inverted file concept with each term carrying all its postings. 
A maximum of 100 records of 300 accessions each will be possible for each term. The 
system is designed so that all incoming transactions, both to the Linear File and to the 
Vocabularies, will be validated both on a match and an accession basis. For example, if 
a corporate source is to be posted to an accession, it will be checked for the proper 
term number and duplicate checked in the Vocabulary Authority before the actual update. 
Also, when a term is deleted from the Vocabularies, automatic update transactions will 
be produced to delete that term from the Linear File. In this way there is an exact cor- 
respondence maintained between the Vocabulary Authorities and the Linear File, the 
former being in fact inversions of the latter. 

This system will eliminate a problem that had been experienced of terms being in 
the Linear File and not in the Vocabularies, and vice versa. Vocabulary listings will be 
created from the APC tapes and their value in the searching function will be enhanced 
because of their true reflection of the Linear File. 

Each subject term in the Vocabulary Authority will carry with it its encoded ver- 
sion so that the encoded term will always be available for adding whenever the alpha 
term is added. This will obviate the need to calculate the code anew each time a term 
already established is being posted. Codes will have to be calculated only once, when a 
term is first established in the system. 

While not part of the present search system, the APC files serve as a good data 
base for possible future direct access inverted file applications (see Fig. 3). 
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PART 3. RETRIEVAL (OUTPUT) 

3.1 GENERAL 

The evolutionary sequence that Facility retrieval programs have followed has been 
touched upon in the section on File Organization and illustrated in general terms in 
Fig. 3. To recapitulate briefly 

Period 

1962-64 

1965-66 

6 

1967 

19 

File Organization 

Inverted term files for 
searching, with linear cita- 
tion files for output 

Linear File with complete 
data for searching and all 
outputs 

Linear File continuec -Addi- 
tion of APC inverted term 
tapes to be used in conjunc- 
tion with basic Linear File 
fo r  posting control and term 
listings, etc. 

Inverted File and Sequential 
File, both on large direct 
access devices 

Retrieval System 

IBM-1401 Inverted System 

1. IBM-1410 Linear System 
Model I (Jan. 1965) 

2. IBM-1401 Linear System 
(July 1965) 

3. Non-Facility Systems, 
e.g., IBM-7090; CDC- 
3600 

1. IBM-1410 Linear System, 
Model 11 

2. APC has no direct effect 
on retrieval systems 

IBM System/36O 

1. Tape System 

Reference 

2 

11 

18 

12, 17, 
2 0-22 

This 
Report 

2. Direct Access System 

The 1410 Model II Linear Search System which will be used in 1966 utilizes IBM's 
1410/1470 Operating System. The minimum configuration is as follows: 

(1) Process overlap and priority special features 

(2) 40K Memory 

(3) 1402 or 1442 Card Reader 

(4) 1403 Printer and 5 Tape Drives (729 II, IV, V, VI, o r  7330) 

or - 
(5) Six tape drives without printer. 
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Part 3-Retrieval: Searching 

The following sections will describe the retrieval activity essentially as it goes on 
at the Facility. Organizations within the NASA decentralized tape program modify this 
activity in various ways to suit their own operating environments. Descriptions of some 
of these systems can be found in References 12, 17, 20-22. 

The emphasis in what follows will also be on the retrieval process per se  rather 
than as one aspect of customer service'provided by the Facility. The details of how re- 
quests for literature searches are received, what criteria are used to validate them, and 
the variety of responses that may result and statistics that are kept will not be touched 
upon beyond the presentation of Fig. 13, the standard form letter response to a request 
for literature search. 

Experience with the retrieval system has varied widely among users. A s  with any 
retrieval scheme, there is no substitute for the kind of persistent and continued use 
which reveals the system's idiosyncrasies. The most satisfied users tend to be those 
who are searching most heavily. The Facility itself (Reference Department) has pre- 
pared, edited, and delivered over 1,000 searches in 1965, all of which, if not exclusively 
machine searches, received their major contribution from a machine search. Feedback 
from the recipients of these searches has been almost uniformly favorable. An occa- 
sional criticism has been that the literature searches have tended to be too liberal and 
have included some marginal items. Upon analysis, this was attributed to  the fact that 
Facility analysts had in the past worked from written questions, without direct contact 
with the requester. When in doubt, it was safer to leave the items of marginal relevance 
in. To improve communications between the requester and the analyst, the latter is now 
being urged to effect telephone contact in any instance where clarification seems advis- 
able. The analyst i s  also being asked to actively stress the system of "limits" to the 
users. Essentially this involves making the point that a search of the entire file takes 
time and that every restriction that can be applied automatically lessens the search 
time involved. Also, requests which limit themselves to the Facility's store can be de- 
livered many times faster than requests involving retrospective search in other sources. 

A rough, immediately available measure of the effectiveness of any given search is 
the ratio of total accepted items (after editing) to total initial hits (before editing). Ex- 
pressed as a percentage, this "Acceptance Ratio'' has averaged approximately 60% for  
Facility searches. (This and additional search analyses are described in more detail in 
Section 3.3.2 Post-Search Analysis.) This ratio reflects the general Facility policy of 
preparing exhaustive searches unless the request specifies otherwise. Exhaustive o r  
comprehensive searches, which attempt 100% recall o r  the location of all relevant items 
in the collection on the given subject, necessitate the writing of "loosef1 search specifi- 
cations. That is to say, in order to retrieve all pertinent references the analyst must 
cast his net over a wide area. This entails the simultaneous retrieval of some non- 
pertinent references, which must be eliminated by human editing. The result is a search 
which achieves good recall and good relevance, via a combination of computer versatil- 
ity and human intelligence. 

3.2 SEARCHING: LINEAR FILE SEARCH WORKSHEET (Facility Form 732) 

Facility Form 732 (Fig. 14) replaces the earlier related forms for the Inverted Sys- 
tem (451B and 451C) and the 1410 Model I System (606). (Form 629 for the 1401 Linear 
Search System continues in use.) The new form incorporates the expanded capabilities 
of the 1410 Model I1 System. 
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Part 3-Retrieval: Searching 

NASA Scientific and Technical Information Facility 
operated for the National Aeronautics end Space Administration by Doacmenl8tion incorporated 

To: 
Post o f f tee  Box 33 
College Park. Md.20740 

Telephone I Area Code 301 
I 779-2121 

Your Reference: 

Thank you f o r  your recent request f o r  a i i te ra tu re  search. Your interest  i n  NASA's a c t i v i -  
t i e s  and programs i s  appreciated. 

The action that has been taken concerning your request i s  lndicatad below. 

NASA Li terature Searches are avai lable t o  ail of f lcas o f  the NASA and i t s  contractors, to 
U. S. Government Agencies, and to  domestic universi t ies registered for  receipt o f  NASA 
pub1 ications. 

Requests for  NASA Li terature Searches should be sent d i r e c t l y  to  the F a c i l i t y ' s  Rachinc 
Search  Branch a t  the above address. 

13 

cl 

0 

0 

0 

0 

0 

A MSA Li terature Search ha5 been prepared i n  response to your request and i s  enclosed 
herewith. 

We are enclosing herewith the ex is t ing NASA Literature Search  which you requested by 

We m i d  appreciate any carments concerning i t s  pertinence and completeness. 

name or number. 

0 Due t o  the age of t h i s  search you may be interested i n  receiv 
references. I f  SO, please submit a request i n  your own terms 

I n  the interest  o f  speed 8nd economy. we are transmitt ing a NASA L 
t h i s  subject that was cunpleted a t  an ea r l i e r  date. We t rus t  that 
reques t . 

ng mre current 
fo r  a new search. 

terature Search on 
t h i s  w i l l  f i l l  your 

0 
Our records do not indicate that you are a NASA Contractor or are otherwise qual i f ied 
f o r  t h i s  service, as described i n  Paragraph 3. Your request has therefore been re- 
ferred t o  NASA's Sc ien t i f i c  andTechniu1 Infomat ion Div is ion f o r  review and you w i l l  
be fur ther  advised. 

Your request i s  for a search on a subject that i s  not considered wi th in  the scope of  
the aerospace f i e l d .  I t has been routed t o  NASA's Sc ien t i f i c  and Technical Informa- 
tion D lv i r i on  f o r  review and you wlii be advised. 

We are unable t o  meet the deadline date specified i n  your request. 
ture Search w i l l  be forwarded on or about 

NASA Li terature Searches are not avai iabie I n  mult ip le copies. A single copy i s  trans- 
m i  t t e d  hetewi th. 

An addendum containing the la tes t  available references i s  also attached. 

Your NASA Li tera-  

P h i l i p  F. Eckert, Chief 
*china Search Branch 
Reference Department 
NASA Scientific and Technical I n f o n u t i o n  F a c i l i t y  FFW 685 Sept 65 

Fig. 13: Literature Search Request Response Form 
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Originally, searching was restricted to subjects, corporate sources, contract and 
personal authors. This was expanded, with Model I, to permit searching by a variety of 
other categories, e.g., document security classification, specific accession number 
ranges, journal announcement categories, document types, and contract number, report 
number, and personal author T1roots.T1 With Model II, these capabilities have all been 
retained and added to them are access to the COSATI Subject Category, the ability to 
specify an arbitrary limit on the number of hits to be printed, a "No Foreign LanguageT1 
Limit that excludes foreign language documents from search results, and, in the area of 
term weighting, the ability to s-pecify negative weigbt~ md tc si--,-Aa% Bodezii ecpiiion 
constraints through the use of Ykoup Weights," for the sake of increased searching 
speed. On the Form 732 these various capabilities are all called and each has 
its own two-digit code. Table 4 compares the searching capabilities of the various sys- 
tems. Descriptions of these and the other limits are given in this section and in the 
sample problems. The new form dispenses with the need to look up code numbers in 
Vocabularies (with the sole exception of Corporate Source). It accepts the regular alpha 
or  alpha-numeric version of whatever is being searched. The logical equation is also a 
direct input. There is no need to rephrase it in any way. 

3.2.1 Limits (Non-Subject) 

3.2.1.1 Limit Code 10-Document Security Classification. This code is for the purpose 
of limiting the search to documents of certain security levels. 

1 = Unclassified 
2 = Confidential 
3 = Confidential RD 

4 = Secret 
5 = Secret RD 
6 = Official Use Only 

The coding shown in the example in Fig. 15 indicates that the search is restricted to un- 
classified and confidential documents only. If this card is omitted, the search is unre- 
stricted on this level. 

I : : : ! ! ! ! ! ! ! !  I !  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Fig. 15: Limit Code 10-Document Security Classification 

3.2.1.2 Limit Code 11-Accession Number Range (Positive Specification). This code is 
for  the purpose of specifying positively the accession number range or  ranges to be 
searched. Only two sets of parameters may be specified in one row. If three sets or  
more of parameters are desired, use additional cards. Do split parameters between 
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Table 4 Search Capability Comparison for 1401 and 1410 Systems 

L f m t t  
cl3dcs 

00-09 

- 

110 

11-12 

13 

14 

15 

16 

17 

21 

22 

2 3  

25 

30 

31 

32 

33 

40 

Search Systw Capsb?!!ties 

Logical Equation 
(mandatory or opt i one 1 ) 

Securi t y  Ciassi f I cation 

Accession Range 

Accession Series 

Document Type 

COSATI Subject Category 

Journal Announcement Category 

Corporate Source 

Contract No. 

Personal Author 

Report No. 

No Foreign Language 

Weight i ng 
a. single term weights 
b. negative weights 
c. group weights (Limit 29) 

Output Sort by 
I I  I I  II 

II I I  I 1  

I 1  I 1  I 1  

I 1  II I I  

II I I  I I  

I I  I I  I 1  

I I  I 1  I 1  

II I I  I 1  

ACC. No. 
Weight 
Corp. Source 
Report No. 
Subject Category 
Acc. Series 
Contract No. 
Personal Author 
COSATI Category 

Output Format wi th  Acc. No. 
I 1  Ci tat ion 

I I  Terms 

II 

I 1  I 1  NOC 
II 

II I 1  '' Weight 

H i t  Limit (Print) 

SubJect Index Terms 

Commnt Card 

Root Soarching 

Coded Terms 

Max. Terms Per Pass 

Search Speed per Reel of 
14,000 Accessions for 100 
Search itams 

1401 
Inverted 

mand. 

no 

no 

no 

no 

no 

no 

Yes 

Yes 

no 

no 

no 

no 
no 
no 

Yes 
no 
no 
no 
no 
no 
no 
no 
no 

Ye5 
Ye5 
no 
no 
no 

no 

Yes 

no 

no 

no 

99 

N/A 

1401 
L l  near 

mand . 
- 

no 

Ye5 

Yes 

no 

no 

no 

Yes 

Yes 

Yes 

no 

no 

no 
no 
no 

Yes 
Yes 
Yes 
no 
no 
Ye5 

no 
no 

Yes 
Yes 
no 
Ye5 
Yes 

Yes 

Ye5 

Yes 

Ye5 

Yes 

8K: I50 
i2K: 400 
i6K: 600 

no 

35 Mln. 

Hodel I 
1410 Linear 

Model I I  
1410 Linear 

mand . 

no 

Ye5 

no 

Yes 
no 
no 

no 

no 

350 

Ye5 

Ye5 

1 000 

50 Hin. 20 Mtn. 
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r 

cards. Note that the accession numbers a re  to be written as stored in the Linear File, 
65N rather than N65. Examples are shown in Fig. 16. 

- . _ . . . . . . . . .  

Fig. 16: Limit Code 11-Accession Number Range (Positive Specification) 

3.2.1.3 Limit Code 12-Accession Number Range (Negative Specification). This code is 
for the purpose of specifying the accession number range or ranges which are to be e= - cluded from the search. Only two sets of parameters may be used in one row. If three 
or more parameters are desired, use additional cards. Do 
tween cards. Examples are shown in Fig. 17. 

split parameters be- 

Fig. 17: Limit Code 12-Accession Number Range (Negative Specification) 

3.2.1.4 Limit Code 13-Accession Number Series (A, N, X, etc.). This code is for the 
purpose of specifying which major accessioning series are to  be searched. See Appen- 
dix C for a description of these major series. Some tape sets may contain additional 
series, such as B for Tech Briefs, P for Press Releases, etc. 

If this card and the cards for Limit Codes 11 and 12 are omitted, the entire file is 
searched. Examples are shown in Fig. 18. 

Fig. 18: Limit Code 13-Accession Number Series (A, N, X, etc.) 
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3.2.1.5 Limit Code 14-Document Type. This code is for the purpose of limiting the 
search to documents of certain types. Document type is defined as in the table below. 

Source 

Table 5. Documer,t Type Code (Source/Availability) 

NASA NASA & Government Government & 
Type Only Contractor Only Contractor 

NASA 00 01 02 03 04 

Document Unlimited 

Non-NASA 05 06 07 08 09 

The coding shown in the example in Fig. 19 indicates that the search is limited to NASA 
and NON-NASA documents having no distribution limitations and to those available to 
NASA and NASA contractors only. If this card is omitted, the search is not restricted 
at this level. 

Fig. 19: Limit Code 14-Document Type 

3.2.1.6 Limit Code 15-COSATI Subject Category. This code is for the purpose of lim- 
iting the search to documents announced in STAR and CSTAR and assigned to particular 
COSATI categories. These categories are listed in Appendix By which has been re- 
printed from Reference 13. 

COSATI categories were introduced to the STAR and CSTAR publications commenc- 
ing with Issue 15, August 1965. Only NASA o r  NASA-sponsored documents are given 
COSATI categories. These restrictions must be kept in mind whenever this limit is 
used. 

-- 'Y 095,09F, . -~ .. - __ __ - - -. 

~ ~ - - - 

1 

Fig. 20: Limit Code 15-COSATI Subject Category 
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There are 22 numbered "Fields" in the scheme, each broken down by a varying 
number of "Groups," with alphabetic designations. Documents are assigned to one Field 
and one Group and are described in STAR as CSCL 18D, etc. 

The example shown in Fig. 20 is a search for COSATI categories 09B and 09F. 

3.2.1.7 Limit Code 16-Journal Announcement Category. This code is for the purpose 
of limiting the search to documents announced in STAR, CSTAR, w, etc., in certain 
cztegmies. CkkgoiCiee are written Oi, 02, 03,. . . , 34. Tine coaing in tne example in 
Fig. 21 indicates that the search is restricted to categories 01, 14, and 16 only. 

Note: This limit must always be used in conjunction with Limit 11. Journal an- 
nouncement categories were changed on January 1, 1963 and again-on January 1, 1965. 
Journal announcement categories for 1962, 1963-64, and 1965 are contained for refer- 
ence in Appendix A. 

Fig. 21: Limit Code 16-Journal Announcement Category 

3.2.1.8 Limit Code 1'7-Corporate Source. This code is used for a Corporate Source 
search. A code number from the Corporate Source Authority List must be used to rep- 
resent the Corporate Source name. An alphabetic input is @ permissible in this case. 
The coding in the example shown in Fig. 22 indicates a search for all documents attrib- 
uted to Bell Aerosystems Company in Buffalo, New York and in Cleveland, Ohio. The 
code numbers are taken from the Corporate Source Authority List dated March 4, 
1966. 

I ! !  I ! ! ! !  I "  ! ! I  I ! ! ! !  : I  . . . . . . . . . . . . . . . . . . . . . . . .  

Fig. 22: Limit Code 17-Corporate Source 

If a Corporate Source is assigned a weight, along with other terms of the search, 
then limit Code 47 must be used instead of 17. See Fig. 37. 
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3.2.1.9 Limit Code 21-Contract Number. A specific contract number, o r  any part 
thereof, may be searched. A search may request the specific NAS 7-100 contract o r  all 
contracts prefixed with the "root" NAS 7 or  the "roottt NAS, etc. The input is the alpha- 
numeric contract number itself; no other coding is necessary. Only one contract num- 
ber (or root) may be specified on a single card. To specify a search not by root but on 
a specific contract number which may resemble a root, e.g., NAS 7- l rp l l ice  8 dollar 
sign ($) after the contract number. 

If a Contract Number or  a Contract Number Root is assigned a weight, along with 
other terms of the search, then Limit Code 51 must be used instead of 21. See Fig. 37. 

The examples in Fig. 23 show, first, three specific searches, and second, two 
searches. 

Fig. 23: Limit Code 21-Contract Number 

3.2.1.10 Limit Code 22-Personal Author, Follows the same pattern as Contract Num- 
ber and Report Number. Care must be taken to write the name exactly as it appears in 
the Personal Author Authority List (not currently being produced) o r  in the STAR/IAA 
Indexes . 

The example in Fig. 24 shows a search for all documents attributed to G. P. Kuiper. 
If only the name Kuiper had been written, documents authored by B. Kuiper and J. Kuiper 
would have also been retrieved. 

Fig. 2 4  Limit Code 22-Personal Author 

If a Personal Author is assigned a weight along with other terms in the search, then 
Limit Code 52 must be used instead of 22. See Fig. 59. 

3.2.1.11 Limit Code 23-Report Number. Follows the same pattern as Contract Num- 
ber, The example in Fig. 25 shows a search for all NASA-TN-D's. 
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If a Report Number Root is assigned a weight, along with other terms in the search, 
then Limit Code 53 must be used instead of 23. 

t i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i l  
Fig. 2 5  Limit Code 23-Report Number 

3.2.1.12 Limit Code 25-No Foreign Language. This limit code will eliminate all for- 
eign language text documents from the search output. Only the limit code itself is-used. 
See Fig. 26. 

Fig. 26: Limit Code 25-No Foreign Language 

3.2.1.13 Limit Code 31-Sorting Options. There are nine possible sorting options for 
the final output, e.g., accession number; corporate source/accession number; contract 
number/accession number; etc. 

These options and their respective codings are shown in Fig. 27. 

ACC = AccessionNo. 
CAT = Category (Subject) 
CON = ContractNumber SER = Series (Accession Series) 
COR = Corporate Source 
COS = COSATI Category 

PER = Personal Author 
REP = Report Number 

WE1 = Weighted Value of Item 

I€ Limit Code 31 is omitted from the Worksheet, the program automatically selects 
the accession number option. 
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c : : : : ! : : ! ! : ! ! !  ! ! : I !  ! !  ! !  : : " " " " ! " ' . ' ' ~  

Fig. 27: Limit Code 31-Sorting Options 

3.2.1.14 Limit Code 32-Output Format Print Options. There are 16 possible output 
print options, e.g., accession numbers only; accession number/citation; accession 
number/citation/subject terms; accession number/subject terms, etc. These options 
and their respective codings are shown in Fig. 28. 

ACC = Accession Number 
CIT = Citation 
NOC = Notation of Content 
TER = Subject Terms 
WE1 = Weighted Value of the Item 

If Limit Code 32 is omitted from the worksheet, the program automatically selects 
the accession number/citation option. The issue and category are printed for all op- 
tions. 

Fig. 28: Limit Code 32-Output Format Print Options 

3.2.1.15 Limit Code 33-Hit Limit. This limit restricts the number of answers or  hits 
printed for any problem. Four digits may be used in columns 13-16. In the example 
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shown in Fig. 29 the printed output will terminate after 400 citations. The Hit Limit 
should normally be used in conjunction with the Weight Limit (Limit Code 29-30) or a 
weight value sort option. It can be useful in situations where the output is difficult to 
anticipate and the analyst wishes to avoid excessive volume. 

When the limit is used, the output will appear in reverse accession number se- 
quence, within the particular sort option specified. If the sort option chosen is straight 
accession number, therefore, the sequence will be 66A, 66N, 66X, 65A, 65N, etc. The 

cessions will precede the 1965 (or earlier) accessions within any given weight value. 
The objective is to cause the most recent documents to be displayed and for the printing 
restriction to apply to the older documents rather than the new and presumably more 
up -to-date materials. 

66A-eOK w:_U , n r ~ c ~ &  66..4-1QK. If +&e ~ + ~ i g h t  sort ~ i j t i ~ ~  is se:ec;'t&, 'hie is66 ac- 

Fig. 29: Limit Code 33-Hit Limit 

3.2.2 Subject Terms (Limit Code 40) 

Searching by subject index terms is the heart of any information retrieval system. 
However, in this system the method parallels that used for the various non-subject 
limits. 

A s  in the previous system, subject terms are of two varieties-the terms used in 
the published journal indexes (tending toward T1pre-coordinationsT1), and those used only 
within the machine (tending towards "uniterms"). Unlike the inverted system, which 
permitted machine searching only on machine terms, both kinds of terms are machine 
searchable in the Linear System. 

Subject terms are specified one term per card, using the Limit Code 40. The 
terms are written alphabetically, not coded, in columns 13 through 62. 

Searching may be limited to the published postings for a given term by writing the 
letter P in column 80, following the term. Assuming the published indexing picks up the 
major concepts of a document, such a search may be desired in order to restrict output 
to very highly pertinent items. 

When searching by subject terms, column 9 must contain the alpha character which 
represents the term in the Logical Equation. Traditionally, the letters A, B, . . . , Z are 
used. If 2 letters become necessary, e.g., AA, BB, etc., they are coded in columns 9 
and 10. A s  will be seen, when group weights are employed, the codes A l ,  A2, A3, etc., 
are used. Columns 68-72 are used to record the number of postings for each term. 
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The number of terms which may be used in any one problem is not limited. A 
single pass on the computer (40K memory) can accommodate approximately 50 problems 
using a total of 1,000 terms. 

The example in Fig. 30 shows a search on the published term !!Supersonic Combus- 
tion" and on (the intersection of) the two machine terms "Supersonic" and "Combustion." 

Fig. 30: Limit Code 40-Subject Terms 

3.2.3 Logical Equation (Limit Code 00-09) 

The Logical Equation is entered under these codes. It specifies, in the familiar 
language of Boolean Logic, certain relationships between index terms. The terms as- 
signed to any one document must satisfy this relationship in order to be considered 
"Hits." The first line of the equation should use Code 00 in columns 7 and 8. If the 
equation is so long as to require a second line, it should be entered under Code 01, and 
so on. Ten cards may be used for any one equation. U s e  of an equation is optional. 
However, either an equation o r  an assignment of weights (Section 3.2.4) must be used in 
order to provide the search with selection criteria. 

The following restrictions should be followed in writing the equation: 

(1) Use + to indicate logical Ifor" 

(2) Use to indicate logical tlandt' 

(3) Use - to indicate logical rrnotf' 

(4) Use parentheses, ( ), ( ( ) ), and even ( ( ( ) ) )  to avoid ambiguity 

(5) Use $ to terminate equation. 

Four examples are shown in Fig. 31. 



Fig. 31: Limit Code 00-09-Logical Equation 

Example 1: L = (A €3) + c 

Example 2: L = A + B + (C D) 

Example 3: L = (A + B) (C + D + E + . . . Z + AA + BB) 

Example 4: L = A ((B + C) + (D E)) + F (G + H) 

Note: Operand 11-11 must be written in the Logical Equation on the worksheet and 
cannot be assumed due to the presence of parentheses, e.g., F (G + H) F (G + H). 

The Logical Equation is keypunched according to the special keypunch instructions 
on the lower right corner of the Form 732 worksheet. When printed out on the Problem 
Validation Sheet, the equation therefore appears with different symbols than originally 
written. 

3.2.4 Weighting of Terms (Limit Codes 29-30) 

3.2.4.1 Single Term Weights, With Equation (Limit Code 30). Weight values may be 
arbitrarily assigned to each term, whether subject o r  non-subject, in the search. These 
arbitrary numeric values are written in Columns 11-12, right justified. The output of 
the search may be controlled by specifying that only items having a certain calculated 
weight, or greater, be retrieved. The output is inversely related to the weight speci- 
fied, i.e., the higher the weight limit, the smaller the output. The weighting technique 
can imitate the earlier "analogf1 technique described in the Guide to the Inverted System 
(Ref. 2). For example, setting the weight values for all terms in a given search.at 1 and 
specifying a weight limit of 4 would be equivalent to the "analogff demand that retrieved 
items be indexed by at least 4, but any 4, of the specified terms. However, the weighting 
technique also permits a search which is simultaneously logical and combinatorial (ana- 
log). The example in Fig. 32 demonstrates this more advanced usage. 

Assume the logical equation 

L = (A5 + B5) (C1 + D1 + E1 + F1 + G1) 
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Weight values of five have been assigned to A and B; weights of one to C through G. 
A minimum logical "hit" of A and C would have a weight of six. However, the weight 
limit specified is seven. Therefore, A or  B must be matched up with any two of the 
terms C through G to achieve a final "hit." Weights are computed in advance of the 
solving of the logical equation. Items not meeting the required weight are rejected im- 
mediately without further processing. However, weight alone is not sufficient to make 
an item a "hit." Logical constraints must be met in order for weight to have any mean- 
ing. In other words, a document indexed under both A and B has a weight of ten and 
therefore satisfies the weight limit, but if it is not indexed under any of the terms C 
through G, the logical conditions are not satisfied and it would therefore not become a 
hit. 

Note: The weight limit must be placed in column 13 (or 13 and 14 in the case Of 
two-digit weights and 13, 14, and 15 for three-digit weights) and shouldnot be placed in 
columns 11 and 12 which are reserved for the individual weight values assigned to 
terms. 

Fig. 32: Limit Code 30-Single Term Weights 

It is apparent that document weight becomes a way of ranking search output in or- 
der of relevance. Probably the first use that weights were put to within the Facility was 
not to limit the output-the Boolean equation did this-but to arrange it either for the 
user  o r  the analyst or perhaps both. This becomes extremely valuable in an environ- 
ment where search output receives a human edit before it is released. Arbitrary weight 
levels can be set by the analyst above which relevance to the question is assumed and 
below which editorial efforts are concentrated. 

3.2.4.2 Single Term Weights, Without Equation (Limit Code 30). The weighting tech- 
nique can by itself in some situations achieve exactly the same results as a Boolean 
equation. In this sense, skillfully assigned weights can simulate an equation. For ex- 
ample, the equation A - (B + C + D) can be completely bypassed through the following 
weight assignment: A = 3, B = 1,  C = 1, D = 1; Weight Limit = 4. 

Other common types of equivalences are the following: 

A + B + C + D  
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A 0 B - C  

A + ( B . C  O D )  

(A + B) + (C * D) 

A - B (C + D) 

A = 1, B = 1, C = 1 
Weight Limit = 3 

A =  3, B = 1, C = 1, D = 1 
Weight Limit = 3 

A = 2 ,  B = 2, C = 1, D = 1 
Weight Limit = 2 

A = 2, B = 2, C = 1, D = 1 
Weight Limit = 5 

Figures 33A-E demonstrate codings of the above statements in both forms, first by 
weights and second by logical equation. In each case, the alternative codings will pro- 
duce identical results. 

Fig. 33A: Search Coding Alternatives, Weight vs. Equation A + B + C + D 

Fig. 3 3 B  Weight vs. Equation A B C 
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Fig. 33C: Weight vs. Equation A + (B C D) 

Fig. 33D: Weight vs.  Equation (A + B) + (C - D) 

Fig. 33E: Weight vs. Equation (A B) (c + D) 
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3.2.4.3 Group Weights (Limit Code 29). The calculation of weights being a relatively 
faster computer process than the solving of a Boolean Equation, the substitution of the 
former for the latter has the potential for a significant increase in searching speeds. 

Unfortunately the more complex search statements are frequently not reducible to a 
system of single term weights, Bs for example, the two equations (A + B) (C + D) 
and (A B) + (C D). 

To handle the recalcitrant situations it was necessary to develop the technique of 
Group Weights. Essentially this involves "multiplying out" the equation, identifying its 
sections or  groups, and assigning weights and weight limits for each separate group. 

Assume the statement: 

(Lunar + Moon) (Crust + Crater) 

If this equation is broken into its major component expressions using the Distribu- 
tive Law, we have the ~ W S  groups: 

Lunar (Crust + Crater) Moon (Crust + Crater) 

Following the pattern of designating groups as A, B, C, D, . . . , and the terms in 
each group as A l ,  A2, A3, . . .; B1, B2, B3, . . ., we arrive at . 

Lunar (Crust + Crater) Moon (Crust + Crater) 

A1 A2 A3 B1 B2 B3 

It is apparent that ifwithin each group a weight system of the following type oper- 
ates: 

A1 = 2, A2 = 1, A3 = 1 

B1 = 2, B2 = 1, B3 = 1 
Weight Limit = 3 

Then, the hits produced would be identical to those obtained under the original equa- 
tion. Fig. 34 shows how this is achieved on the code sheet. 

Grouping and weighting of four typical equations are shown in the following examples: 

1. Group A- Group B 
(A + B + C) + (D (E + F + G)) 

A = A1 = Weight 1 
B = A2 = Weight 1 
C = A3 = Weight 1 
Group Weight Limit = 1 

(Coded Al) 

D = B1 = Weight 3 
E = B2 = Weight 1 
F = B3 = Weight 1 
G = B4 = Weight 1 
Group Weight Limit = 4 

(Coded B4) 
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L 

C ! ! !  ! ! : : ! ! ! I  : : : : : : : : : : :  : : ; : : : : : ; : ; : : : : :  ; ,  1 . 1 .  

Fig. 34: Limit Code 29-Group Weights,  No Equation 

2. Group A Group B- 
A B (C + D + E)  + (F (G + (H * I))) 

A = A 1  = Weight 5 
B = A2 = Weight 4 
C = A3 = Weight 1 
D = A 4  = Weight 1 
E = A 5  = Weight 1 
Group Weight Limit = 10  

(Coded A10) 

F = B1 = Weight 4 
G = B2 = Weight 2 
H = B3 = Weight 1 
I = B4 = Weight 1 
Group Weight Limit = 6 

(Coded B6) 

3. ( A + B + C ) . ( D + E + F )  

Using the Distributive Law, the Groups  are: 

Group A 
A - (D + E + F )  

Group B 
B ( D +  E + F) 

Group C 
C ( D +  E +  F) 

A = A1 = Weight 3 
D = A2 = Weight 1 
E = A3 = Weight 1 
F = A4 = Weight 1 
Group Weight Limit = 4 

B = B1 = Weight 3 
D = B2 = Weight 1 
E = B3 = Weight 1 
F = B 4  = Weight 1 
Group Weight Limit = 4 

(Coded A4) (Coded B4) (Coded C4) 

C = C 1  = Weight 3 
D = C2 = Weight 1 
E = C 3  = Weight 1 
F = C 4  = Weight 1 
Group Weight Limit = 4 

4 . A + ( B + C )  * ( D + E + F )  

Using the Distributive Law, the G r o u p s  are: 
Group A 

A 
Group B 
B (D + E + F) 

A = A 1  = Weight 1 
Group Weight Limit  = 1 

(Coded A l )  

B = B1 = Weight 3 
D = B2 = Weight 1 
E = B3 = Weight  1 
F = B 4  = Weight 1 
Group Weight Limit = 4 

C = C 1  = Weight 3 
D = C2 = Weight 1 
E = C 3  = Weight 1 
F = C 4  = Weight 1 
Group Weight Limit = 4 

(Coded B4) (Coded C4) 
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All  types of logical equations may be converted to a system of weights, using either 
single term weights or, if necessary, group weights. However, it is clear that compli- 
cated equations can be difficult, repetitious, and laborious to convert into weight coding. 

It is always advantageous in terms of computer search time to use weights, even if 
one only partially converts an equation. This advantage in searching speed must be 
matched, however, against the fact that the weight technique can easily become too diffi- 
cult for easy or convenient human use. 

On the one hand we have the logical equation with its advantages of being perhaps 
the most unambiguous and easily comprehensible way a search question, with a com- 
plex relationship of terms, can be organized and displayed. On the other hand, we have 
the weighting technique which results in much faster searches but which rapidly be- 
comes too difficult in the application. 

The next step in the evolution of the search program in this area is obvious. The 
program could be made to accept the equation and calculate its own weight assignments. 
This is now being evaluated. Meanwhile, both strategies are available, each with their 
unique advantages. 

3.2.4.4 Weighting of Non-Subject Terms. If the non-subject terms (Corporate Source, 
Contract Number Root, Personal Author, or Report Number Root) are  assigned weights, 
then Limit Codes must be entered on the Search Worksheet as follows: 

Limit Code 47 for Corporate Source instead of 17 
Limit Code 51 for Contract Number/Root instead of 21 
Limit Code 52 for Personal Author instead of 22 
Limit Code 53 for Report Number Root instead of 23 

See Fig. 59 for weighted non-subject terms. 

3.2.5 Negation 

Negation may be applied in a search to subject terms or to the following non- 
subject terms: Corporate Source, Contract Number (or root), Personal Author (or 
root), and Report Number (or root). Negation should always be used with extreme cau- 
tion; its power as an exclusive force is frequently underestimated with a consequent 
loss of relevant material. 

For example, a request might stipulate a search on "Hypersonic Flow Research," 
but to exclude wind tunnel references. It is quite possible for a document on this sub- 
ject to contain one section on wind tunnel aspects of the work. Using "wind tunnel" as a 
negative term might initially seem as a harmless following of the requester's sugges- 
tion, but would result in a "miss" of such a document. 

Negation may be specified either via the logical operator llnotlT or via negative 
weight values. 

3.2.5.1 Negation in Logical Equation ('lNotl' operator). Assume the query Vhells," 
"Shell Theory" and '%hell Stability," but exclude references on "Cylindrical Shells.'l 
The coding for this problem is shown in Fig. 35. The negative si& (-) in front of the 
parenthetical expression (D + E) acts as a negative operator on both D and E. 
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Fig. 35: Negation in Logical Equation (r'Not'' operator) 

3.2.5.2 Negative Weights. Using the previous example, the negative weight technique is 
shown in Fig. 36. "Cylindrical Shell" and "Cylinder" are each assigned a weight of -3, 
which i s  coded by placing a minus (-) sign over the digits in column 12. The minus sign 
is keypunched by using an overpunch (11 punch). ''Shell," 'Shell Theory," and "Shell 
Stability" are each assigned a weight of 1. The weight limit i s  set at 1. 

Fig. 36: Negative Weights (Single Terms) 

It is clear that documents indexed under either of the negative weight terms could 
not develop a weight higher than 0, therefore, they would not be "hits." 

Negative weights may also be U s e d  within the Group Weight System. Most of these 
situations are restricted to very specialized and "tailored" SDI applications. An exam- 
ple is shown in Fig. 37 for the query: "Laser" research, but exclude reports under 
Contract AF 04(695)-269 and "Attitude Control," but exclude reports from MIT, Cam- 
bridge. 

3.2.5.3 Negation of Non-Subject Terms. The previous example illustrates the negation 
of non-subject search elements such as Contract Number and Corporate Source. Per- 
sonal Authors, Report Numbers, and other limits may also be treated in this way. In 
each case the non-subject term should be used with the appropriate Limit Code, as spec- 
ified in its section. 

54 



Part 3-Retrieval: Searching 

Fig. 37: Negative Weights (Groups) 

3.2.6 Root Searching 

Root searching has already been described in the sections on Contract Number, 
Report Number, and Personal Author searching, the three areas to which it can be ap- 
plied in this system. The coding details can be found in those sections. It is, however, 
a technique worthy of special mention. 

Essentially it permits one to search on leading sequences of characters in any one 
of the three fields mentioned. Numerous situations arise, in the course of information 
retrieval work, in which the technique has practical application. 

For instance, within the NASA Contract Numbering scheme it is known that Marshall 
Space Flight Center generally has cognizance over all contracts with the "NAS8" prefix 
(See Appendix E). It is possible to use the prefix itself as a search term. Marshall  has 
certain assigned areas of technological responsibility within the total NASA program and 
it is nearly possible, in this way, to restrict a search to a program area. Searches of 
this type can approximate the products of purely management information systems. 

In the Personal Author area, it may well be that a searcher is uncertain of the ini- 
tials of the author in question. I s  it D. Kummer, D. L. Kummer, or D. H. Kummer? A 
search on the root Kummer avoids this problem, though it may, of course, introduce 
some small amount of extraneous material. 

In the Report Number area it is well known that the report series of certain organi- 
zations almost constitute a "Brand Name" type of product. In the field of translations, 
for  instance, the report number prefixes NASA-TT-F-, FTD-, and RSIC-, would imme- 
diately be recognized by the most special librarians and could be put to practical use in 
a search restricted to foreign research. 

In each case the size of the "root" is unrestricted. It may be one character or many. 
For instance. though the root utilized in the translation search above was NASA-TT-F-. 
the root used by t h i  Facility in the year-end compilation of A Selected Listing of NASA 
Scientific and Technical Reports for 1965 is NASA-. 

Root searching, is however, restricted to leading characters, characters which ap- 
pear at the beginning of a term. It is, therefore, more limited in application than a 
"masking" scheme, such as that described in Reference 22, which searches a skein of 
characters (such as IODE or ORGAN) wherever they may appear, whether beginning, 
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middle, or  end of a term. The additional capability will generally be of interest only to 
subject term searching, and not to non-subject term searching. It is, however, obvi- 
ously a direction toward which the present system could evolve, as it seeks more flexi- 
bility and responsiveness. 

3.2.7 Comment Card (Limit Code *) 

This code may be used to write literally any comments which a re  applicable to the 
search and which should receive lots of exposure. The printout occurs on the lead sheet 
of each bibliography, the Problem Validation Sheet (Fig. 39). The asterisk (*) is placed 
in column 7 .  Column 8 is used for sequencing comment cards. The comments are 
written in columns 13 - 62 (Fig. 38). Any number of comment cards may be used. 

Fig. 38: Limit Code *-Comment Card 

3.2.8 Validation of Question 

A special page entitled "Validation Listing" (Fig. 39), will be printed for each 
problem in a search batch prior to the actual searching activity. 

It contains the total keypunch input from the Form 732 Worksheet, and it is identi- 
cal with it except for  the designation "DELETED" which appears after those limits 
which were found to be in error.  If an e r ro r  exists in the coding, either because of a 
non-existent Limit Code or  missing elements in the equation or weight specifications, 
the word "DELETED" prints opposite the offending line of data followed by a code. 
Table 6 contains the codes and types of errors .  

Table 6 .  Validation Listing: Error  Codes and Their Meanings 

Crror Code 

01: 
02 : 
03 : 
04: 
05: 
06: 
08: 
09: 
10: 
11: 
12: 

Error  Message 

1st character of the Problem No. is blank 
Equation incomplete 
Input Limit Code incorrect 
Data in wrong columns 
Weighted limit has no group identification 
Weighted limit identification not given weight requiremenl 
Second hit print maximum card for problem 
Second print option card for problem 
Illegal print option 
Second sort  option card for problem 
Illegal sort  option 



Part 3-Retrieval: Searching 

Table 6 (Con?.) 

Error  Code Error Message 

13: 
14: 
15: 
16: 
17: 
18: 
19: 
2 0  Column 13 is blank 
2 1: 
22: 
2 3: 
37: Equation format e r ror  

Second Limit Code 30 (Single Term Weight) Card 
Weighted group not given a weight requirement 
Last weight group not given weight requirement 
Weight group card is blank 
Weight group identification is given as "0" 
No separator between two weight groups 
Two groups have been given the same identification 

Data field wrong length 
Input range is missing the separating dash 
1st equation carci missing 

A. following a term reference 
B. following an open paren 
C. following an operator blank, following a close paren 

40: Too many open parens 
41: Too many close parens 

In the previous system the validation phase went on to indicate "Problem Not Ac- 
cepted for Searching" for each problem that contained errors.  Invalid problems were 
not formatted for searching and therefore had to be completely re-submitted before they 
could be run. The present system provides the analyst with an option in this situation. 
Problems containing e r ro r s  are formatted for the search process along with the valid 
problems; however, the faulty data lines are eliminated. In this way the analyst has the 
option of going ahead with the batch of problems without delay if the e r ro r s  prove to be 
minor ones that would not substantially affect output. This proves to  be a useful option 
in many operating environments in which the searches are left to be run at night o r  dur- 
ing some period when an analyst is not at hand. In such an environment the validation 
and search for all problems can be run without stopping. The e r ro r s  are brought to the 
attention of the analyst the next day and he then judges the necessity of any re-runs for 
those problems that had errors.  

If a really large number of e r ro r s  exist or they are major, it may, of course, be 
desirable to correct the input and repeat the entire validation phase before starting the 
actual search. 

The Logical Equation prints out in accordance with the special keypunch instruction 
on the lower right corner of the Form 732: 

Left parenthesis ( = % 0-4-8 Punch 

Right parenthesis ) = 0 12-4-8 Punch 

flor" + = &  12 Punch 
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V A L f D A t t O N  LISTING 
012306*1 L IDAR 15 AN ACRONYM FOR L IGHT D E T E C T I W A h D  
012306*2  RAN^ - RANGING MORE P R t C I S E  THAN RADAR 
012306*3 RANGING 
0 1 2 3 0 6 1 3  AIN 
01 230629 A 7 t 8 l  
01230631 SER 
01230632 

. 
I 

ACCtC I T t  TER #WE I 
30640A5 1DISTANCE MEASURING EQUIPMENT 7 

01230640Al 6LASER 32 5 
01230 640A2 1R ANGE 33s 
01230640A4  lRANGEF INOER 3 
01230640A7  1RANGEFINOING 2 
01230640A3  lRANGING 7 
01230640A6 LTRACKING 326 
0 1 2 3 0 6 4 0 8 1  LLIDAR 

0 1 2 3 0 6 4 0 8 3  l O P T I C A L  RANGEFINDER 2 
0 1 2 3 0 6 4 0 8 2  lOPTICAL RADAR a 

Problem without ERROR 

VAL1 D A T I  ON L I STING 
0 12306 *l UIDAR IS AN ACRONYM FOR L IGHT DETECTING AND 
0 1 m l 6  *2 RANGING - LASER RANGING MORE PRECISE THAN RADAR 
012306*3 RANGLNG 
01230613 A I N  
01230629 A 7 9 0 1  
3 0 123063 1 
01230632 ACCtGIT,TERtWEI 
01230640Al 6 L A S R R  OELETED- 04 
01230640115 1OISTANCE MEASURING EQUIPMENT 7 
01230640112 l R A N G E  335 
01230640A4 1RANGEFINDER 3 
01230640A7 1RANGEFIND ING 2 
0 1 2 3 0 6 4 0 6 3  lRANGLNG 7 
01230640A6 1l’RACKING 32 6 
0 1 2 3 0 6 4 0 8 1  1 L I G A R  
0 1 2 3 0 6 4 0 8 2  1OPTICAL RADAR a 

. 0 1 2 3 0 6 4 0 8 3  lOPTICAL RANGEF INDER 2 

_ _ ~ _ _  

- 

Problem with ERROR 

Fig. 39: Problem Validation Sheet 
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3.3 ANALYSIS 

3.3.1 Pre-Search Analysis: Vocabularies 

From a study of the request, the search analyst must develop a list of relevant 
search terms. The difficulty in compiling the list will vary with the complexity of the 
subject of the search. The list can be developed by judicious use of NASA-SP-7016, 
Guide to the Subject Indexes for STAR, STAR cumulative indexes themselves, and refer- 
ence works such as scientific encyclopedias, scientific dictionaries, and specidizeci 
texts and handbooks. Regardless of their source, however, the search terms must ap- 
pear in the current Vocabularies or Authority Lists issued by the Facility. These are: 

(1) Corporate Source Authority List 

(2) Contract Number List 

(3) Personal Author List (Not currently being issued) 

(4) Subject Authority List (Contains posting statistics, by series) 

Sample pages of each vocabulary can be seen in Fig. 40. 

Telephone or personal contact with the requester will often result in some clarifi- 
cation of the request. Such contact will assist in problem formulation and in the edit of 
the initial search, in particular, the degree of specificity or generality desired may be 
determined after a conversation with the requester. 

Discussion with an authority on the subject matter should be reserved for  particu- 
larly difficult subjects and only when leads from reference works and technical reports 
or their abstracts are unavailing, and the requester cannot be contacted. 

The analyst is encouraged to be on the alert to use Limit Codes whenever the re- 
quest permits. Generous'use of Limit Codes in conjunction with search terms will sig- 
nificantly reduce the search and print time. 

The maximum number of hits possible for each problem should be computed by the 
analyst; and probable number of hits should be estimated. If the output seems likely to 
be excessive, additional restrictions should be imposed, e.g., by tightening the logic, by 
searching on published terms only, by the weighting technique, or by any of the various 
Limit Codes . 

Searches may be categorized as follows: 

a. Loose - high output and irrelevant material expected. 

b. Moderately loose - some irrelevant material expected. 

c. Moderately tight - some irrelevant material expected, but less than b. 

d. Tight - no irrelevant material expected. 
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VOCABUCARY LlSTlNG JANUARY 3. 1966 

ALPHA TERM 
DEBRIS 
DEBUG 
DEBYE FUNCTl 
DEBYE TEMPEI 
DCBYE-HUCKCI 
DEBYE-SCHERI 
DLCA 
DECAWRANE 
DECIDE 
UECUIETR I C  
DECANE 
DUARBOWATII  
OECARBDRANE 
DECARSOXYLAl 
DECARBURIZAI 
O K A Y  
DECAY RATE 
DECCA 
OECELERAl I M  
DECELERATOR 
OECEPl ION 
OECLBEL 
DOC I MAL 
DECt MAL-10-1 
OECIMETER 
DECIStDN 
OECISlON ELI 
OECISIDN MA1 

DECK 
DKLtNATION 
DCCODER 
DECOOINC 
VECONMUTATOI 
DlECDMPOSITll 
DECOMPRESSll 
DECOMPRESS I1 
~ E C W 0 1 T  IOU 

DECISIOW ini 

TYPE POST PUB MACH 62 6 3 - A  -N - X  64-11 
3 11 147 34 21  10 16 9 
I 1 2 1 1 1 1 1  
3 7 10 1 

RlCTION I 8 1 2  I 
11116 1 4 3  I 

O&W)1)/66 I 
c o w u c t  I*YX 11 

NASB-SMT I 

mE 3 20 46 7 9 20 5 S 

3 

-N - X  65-A -N -X 
13 2 11 24 18 

1 1 2 2 1  
1 1 2  

6 1 6 4  
1 3 

3 1 2  1 2  1 
2 1 4 3  

1 7 7 1  
2 5 1 1  

II). OF 
ACC. 

2 

8 

1 

3 

I 

2 

2 

3 

I 

I 

I 

2 

I 

4 

2 

4 

5 

2 

L 
ALPHA TERM I 1 1  

MASS-5407 

MASS-5108 

MASS-5410 

NAS8-5411 

MAS 8- 54 I 2 

NASI)-5413 

MASS-5417 

NAS8-5418 

NAS8-5421 

NAS8-5425 

NAS8-5430 

NAS8-5431 

NAS8-5434 

WAS8-5138 

NAS8-5439 

use-5442  

NAS8-5445 

NASI-5451 

1 1 2 1 1  

116 128 18 173 2 2 9  5 6  
6 2 

7 .  6 ,  12 17 1 

CORPORATE SOURCE L IST ING 

DON BOSCO INST. FOR -RESEARC+l. RAMSEY. N.J. 

OONALOSON C0.r 1NC..  IIINNSAPOLIS. NIMN, 

DDRNE AN0 MARGOLIN. 1m.e YESTBURVI N. V. 

DORNIER-WERKE G.N.8.H.. F R I ~ M l l C H Y I A f E N  
/Y. SERMANYI. 

e DORNIER-YERKE 6.M.8.H.s FRIEDRECHSHAFEN 
/YES7 GERMANY/. 

OORNtER-YERKE G.M.B.H.. MUNICH 
/Y- GERMANY/. 

# OORNICR-YERKE GrM.8.H.. llUNlCH /YEST GERMANY/. 

OOSHISHA UMIV- .  K V O l O  /JAPAN/. 

e ODUCETTE /E. I - /  ASSOCIATES. 1W.m CHATHAM. 
N. J. 

OOUCETTE /€ . I . /  ASSOCIATES, I S . .  CHATHAM. 
N. J. 

h OWGLAS AIRCRAFT CO-. I R - t  CHARLOFIE, N. C. 

DOUGLAS AIRCRAFI CO.. INC.. CHARLOTTE. N.C. 

OOUGLAS AIRCRAFT CD.. IMC.. EL SEGLWM. CALIF. 

DOUGLAS ALIRCRAFI C0.s 1 K . s  HUI(TtNGT0N BEACH. 
CALIF. 

DOUGLAS AIRCRAFT C0-s 1 K . s  LONU MACH. CALIF. 

DOUGLAS AIRCRAFI CD-s 1 M . V  NEYPDRT BEACH. 
CALIP. 

DOUGLAS AHRCRAFT C0.s tu.. POINT MUBUS CALIF. 

DOUGLAS AtRCRAFl c0.1 INC." SANTA MONICA. 
CALIF. 

OS682800 

08687700 

08b90150 

08692600 

08697500 

08702400 

08707300 

08708900 

OS709750 

08Tt2200 

087L7100 

08722000 

oor31800 

08r36700 

0874t600 

08rw400 

08761200 

08771000 

o8rewoo 
08r90600 

Fig. 40: Sample Vocabulary Pages 

TOTAL 
158 

12  
17 
bb 

8 
4 
2 

28 
20 
42 
13 
1 

14 

27 
1141 

51  
17 

402 
84 
LO 
29 
5 1  

5 
42 

415 
13 

6 3  
31 
I04 
63 

141 
17 

92 1 
165 

55 
6 

r 

For example, in making a search on the Physiological Aspects of Weightlessness of 
Man in Space Flight, an equation, 

L = Weightlessness 
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I would be classified as loose, because documents pertaining to weightlessness of cryo- 
genic fluids, propellants, etc., would be included in the search results. 

If the same equation were used with Limit Code 16, Journal Announcement Cate- 
gory, for Categories 04 and 05 (Biosciences and Biotechnology), the equation would be 
classified as "tight." 

The analyst must gauge the request very carefully in order to decide which type of 
e q ~ ~ + i ~ ~  is be& c&l& fer. Eqerien,ce y+Gt& ths efffct ~f snach li~_ittg md re -  
strictions is needed. 

A few examples of sample search statements are contained in Section 3.4. 

3.3.2 Post-Search Analysis (NASA Search System Analysis Sheet-Facility Form 637) 

During the first year and a half of operation it was customary to deliver to the 
Manager of the Reference Department for final approval and release the following: 
(1) one copy of the original requesting letter or memorandum; (2) one copy of the ana- 
lyst's worksheet, showing terms used, the number of postings against each term, and 
the logical equation specified; (3) the finished search itself, a machine print-out of 
bibliographic citations. Upon approval, the search itself (#3) was  transmitted with a 
covering letter and the other documentation was returned to the files. 

With experience, however, the analysts became increasingly sophisticated in devel- 
oping search strategies and in analyzing their results. - Analysts deliberately ''cast their 
netf1 over greater or lesser areas, depending on the stated or  implied desires of the re- 
questers to receive comprehensive searches or to receive only the most important ref- 
erences, dealing exclusively with the subject in question. A s  a result of reject analysis, 
feedback to the indexers became a regular feature of daily operations. This took the 
form of recommendations for new terms to be added to the vocabulary, recommenda- 
tions that existing accessions be re-indexed to certain terms that were not used in the 
first indexing, recommendations for the deletion of existing terms and/or the transfer 
of existing postings, suggestions for the proper use of existing terms, and notifications 
of faulty postings that existed due either to keypunch error ,  machine error ,  human er- 
ror, o r  improper indexing, and which should be removed. 

For  these reasons, and for other administrative reasons, it became necessary to 
devise a paperwork instrument by which to formally communicate such recommendations 
to the Processing Department of the Facility. It was also necessary that management or  
supervision approving the final search product be provided with additional information 
on which to base their approval both of the product and of the work of the analyst. It 
was also thought that such an instrument could profitably be utilized to gather a few sta- 
tistics that otherwise were widely dispersed on the files. 

The "NASA Search System Analysis Sheet," Fig. 41, was designed and put into use 
to serve the above functions. This prototype form is serving its purpose at the Facility 
and the general consensus is that an examination of these forms provides a real llfeelll 
for how the machine searching activity is going as a whole, and how individual analysts 
are progressing in particular. The form is not only passed between Departments but 
between analyst and analyst, analyst and indexer, and is much used as an instructional 
device for new employees. 
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[ANALYSIS SHEET - NASA L i n e a r  F i l e  Search System1 

NOC ( f o r  Index) I t  ' P  

ANALYST / L c R  Date 3: 4-4< 
Bib. N o . A 4 2 5  T i t l e :  //era I /  IOLAFT DE~rnTdP 

A. Man-Machine Data 

a. A n a l y s t :  p re-search  a n a I y s i s K h r s ;  e d i t u h r s .  
b. A d m i n i s t r a t i v e  e f f o r t  (scope sheet ,  I t r  o f  X - m i t t a l ,  a s s b l y ,  e t c . )  - t o t a l  
c. Computer: i n1  t i a l  s e a r c h L h r s ;  f i n a l A h r s .  (p rora ted)  
d. E lapsed work ing  days ( r e c e i p t  t o  m a i l i n g )  

6 .  Terms/H i t s  C.  Most H e a v i l y  Posted Terms - P o s t i n s s  

a. T o t a l  Search Terms /7 I .  

b.  Max H i t s  P o s s i b l e  /Ag9 3 .  

c .  A n t i c i p a t e d  H i t s  / 7 5  5. 

2 .  

4. 

D .  L i m i t s  Used (Ser ies ,  Acc. Ranges, Cont r .  No., Corp. Source, e t c . )  

E.  TyDe E q u a t i o n  

- a. Loose. H igh  o u t p u t .  I r r e l e v a n t  m a t e r i a l  expected. 
Hodera te ly  loose.  Some i r r e l e v a n t  m a t e r i a l .  

- & Moderate ly  t i g h t .  Very I i t t l e  i r r e l e v a n t  m a t e r i a l .  - d. T i g h t .  No i r r e l e v a n t  m a t e r i a l .  - e. Very t i g h t .  Weigh t ing  used t o  reduce o u t p u t .  

F. I n i t i a l  Search Resu l ts  G .  A u x i l i a r y  Search R e s u l t s  (Machine) 

a. H i t s  (To ta l  o u t p u t  = T)  &/ a. H i t s  (T I )  

H i t s  ( A ' )  
b. Accepted H i t s  a f t e r  e d i t  

(Accepted H i t s  = A) 
c .  Acceptance R a t i o ,  A /T  x 100 

b. Accepted 

H. Reiect  A n a l y s i s  

.................... L Z  
out -o f -scope o r  marg ina l  .............................. /7 

a. T o t a l  R e j e c t s  on I n i t i a l  Search... 
b. R e j e c t s  due t o  t y p e  of equat ion ,  i . e . ,  

c .  

d. T o t a l  R e j e c t s  cons idered:  

R e j e c t s  c l a s s i f i e d  as F a l s e  Drops o r  "no ise"  
( i n d e x i n g ,  machine, keypunch, or  o p e r a t i o n a l  e r r o r s ) .  

E x c e s s i v e l y  High- High- A v e r a g e b w -  

- 
I. Hiss A n a l y s i s  

a. Misses de tec ted ,  o v e b l l  - 
b. How detec ted? 

J. A n r l v s t ' s  Comments ( I n c l u d e  search s t r a t e g y ,  r e j e c t  a n a l y s i l ,  w e i g h t i n g ,  i n d e x i n g  
er rors ,  vocabulary  changes, e t c . )  

SPECT-T~~V Asprcrs ~ - ~ f l  ~4 y c ~ f - d e j '  #*-'d**> 
C44I ,v&mB Avo/D FILE &u&P 04 JY&C/=~- a F U A ' T M Y / O L f r  
JP-04W47i-i 

moO637nY65 

Fig. 41: NASA Search System Analysis Sheet (Facility Form 637) 
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3.3.3 Edited Final Printout 

An IBM card is automatically produced for each accession number retrieved in a 
given search. This deck of cards may be used, after editing, to return to the computer 
for a final printout of just those accessions judged fully relevant to the original ques- 
tion. Rather than return to the entire file for the f inal  printout, it is advantageous to 
return to the "hit tape" that was generated by the relevant problem batch. 

Sort Opt ion New Sort Sequence 

Fig. 42: Hit Card for Use as Input for Final Printouts 

Column 1: Print Option, as specified on Worksheet 

1 = ACCESSION NO. ONLY A = + WEIGHT 
2 = ACC + CIT B = + WEIGHT 
3 = ACC + CIT + NOC C = + WEIGHT 
4 = ACC + CIT + TER D = + WEIGHT 
5 = ACC + CIT + NOC + TER E = + WEIGHT 
6 = ACC + NOC + TEX F = + WEIGHT 
7 = ACC + NOC G = + WEIGHT 
8 = ACC + TER H = + WEIGHT 

Column 2: Sort Option, as specified on Worksheet 

1 = ACCESSION NO. ONLY 
2 = WEIGHT + ACCESSION NO. 
3 = CORPORATE SOURCE + ACCESSION NO. 
4 = CONTRACT NO. + ACCESSION NO. 
5 = REPORT NO. + ACCESSION NO. 
6 = CATEGORY + ACCESSION NO. 
7 = ACCESSION TYPE + ACCESSION NO. 
8 = PERSONAL AUTHOR + ACCESSION NO. 
9 = COSATI SUBJECT CATEGORY + ACCESSION NO. 

Columns 3 - 8: Problem Number and Bibliography Number, as specified 
on Worksheet. 

Columns 9 - 16: Accession Number of Hit (e.g., 65N12345). 
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Columns 17 - 19: Reserved for insertion of desired output sequence, if 
different from available sorting options. 

Columns 20 - 23: Weight of this accession number. 

Columns 17 - 19 are reserved for changing the sort option from that originally 
specified. For example, the deck of selected items may be sequenced manually by any 
desired criteria. The deck is then serial gang-punched in columns 1 7  - 19 (001, 002, 
003, etc.). These punches over-ride the previous sort  option (column 2). Afte r  gang- 
punching, the cards are sorted into accession number order, either manually or by EAM 
equipment, and placed into the computer in this order. The f ind  printout then appears in 
the same sequence as the cards were gang-punched. 

During this operation the previous print option remains valid. A new print option 
would require a new card with the new option specified in column 1. 

3.4 SAMPLE SEARCHES 

Twenty-six sample searches are given for analyst training. Figures 43A/B through 
49A/B contain pairs of problems coded by equations and weights, respectively. The re- 
mainder contains a diverse group portraying the use of negative weights , non-subject 
limits, and a special problem (Fig. 59) in which a subject term is intersected with a 
corporate source, a contract number, or  personal author. 
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For convenience, the list of illustrations for the sample problems are repeated be- 
low. 

Title Page 
L 

Figure 

43A 
43B 
44A 
44B 
45A 
45B 
46A 
46B 
47A 
47B 
48A 
48B 
49A 
49B 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

PERT Project - Equation 
PERT Project - Single Term Weights 
Laser Ranging - Equation 
Laser Ranging - Group Weights 
Vacuum Ultraviolet - Equation 
Vacuum Ultraviolet - Group Weights 
Sonic Boom - Equation 
Sonic Boom - Group Weights 
Holography - Equation 
Holography - Group Weights 
Laser Communications - Equation 
Laser Communications - Group Weights 
Thrust Vector Control - Equation 
Thrust Vector Control - Group Weights 
Radiation Effects - Negative Weights 
Selected Accession Ranges 
COSATI Categories 
WeightleGsness - Group Weights 
Corporate Source 
Contract Numbers 
Contract Number Root 
Personal Author 
Multiple Authors 
Combined Search - Group Weights 
Report Number Root 
Nuclear Propulsion - Document Type 

66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
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3.5 SAMPLE OUTPUT FORMATS 

Five out of a possible 16 output formats (also called print options) are shown in 
Figures 62 -66. 

N 6 5 - 1 3 8 7 0 *  

I S S U E  04 CATEGORY 30 
U N C L A S S I F I E D  REPORT 

Fig. 62: Sample Output - Accession Number 

N 6 2 - 1 5 9 3 5  

DESIGN C R I T E R I A  F O R  B E A R I N G  SYSTEMS FOR USE I N  
N62-15935 GENERAL E L E C T R I C  CO-v SCHENECTADY, N o Y o  

H I G H  TEMPERATURE A I R C R A F T  E L E C T R I C A L  ACCESSORIES.  
PHASE 111- D F I N A L O  T E C H N I C A L  REPORT aMAY 1958 
T O  AUG. 19610. P o  LfWI5. WRIGHT-PATTERSON AFB, 
U R I C ,  F L I G H T  D Y N A M I C S  LAB.,  MAY 1962. 84 Po 7 
i3EFSo /CONTRACT AF 33/616/-5766/ / A S O - T R - 5 1 - 2 3 2 /  

U N C L A S S I F I E D  REPORT 
I S S U E  15 CATEGORY 17 

Fig. 63: Sample Output - Accession Number and Citation 

A64-  19100 

+ADW ES I VE BONDING D E S I G N  
EPOXY J O I N T  M A T E R I A L  
METAL +METAL B O N D I N G  

*METAL J O I N T  STXIJCTURAL 
SURFACE U N C L A S S I F I E D  REPORT 

I S S U E  14 CATEGORY 17 

Fig. 64: Sample Output - Accession Number’and Terms 
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N64-32678 OKLAHOMA S T A T E  U. RESEARCH FOUNDATION,  
S T 1  LLWATER. 
THERMODYNAMIC P R O P E R T I E S  OF Z I R C O N I U M  4ND 
H A F N I U M  H A L I D E S  QUARTERLY PROGRESS REPORT, 
23 APR. - 16 JUL. 1964 
FREEMAN*  R e  D o  G W I d U P t  P. .De PARKS, W o  C, 16 
JUL. 1964 6 P 
A F  33/615/-1449 
QPR-2 48-449606 

A N A L Y S I S  APPARATUS CALORIMETER 
F A 1  LURE * H A F N I U M  *HAL I DE 
PRO PER TY THERMODYNAMIC 

V E S S E L  * Z I R C O i ~ I U M  
* T H E R h O D Y N A M I C  PROPERTY 

U N C L A S S I F I E D  REPORT 
I S S U E  23 CATEGORY 10 

Fig. 65: Sample Output - Accession Number, Citation and Terms 

N64-17697. R E P U B L I C  A V X A T I O N  C0RP.w F A R M I N G O A L E 9  NOYO 
SYNCHRONOUS M E T E O R O L O G I C A L  S A T E L L I T E  /SMS/ 

n F I N A L  R E P O R T n  

N A S5- 3 189 

STUDY, VCLUME 3- M E T E O R O L O G I C A L  SENSORS 

17 JUN- 1963 187 P R E F S  

N A S A - C R - 5 5 9 3 0  R A C - 1 3 3 3  S S D - 1 0 2 7 ~  VOL. 3 OTS- 
$13.00 PH 
SYNCHRONOUS METEOROLOGICAL S A T E L L I T E  SENSOR 

CLOUD H Y B R I D  I N F R A R E D  

*MET EOROLOG I C AL S A T  E L L  I T  E 
+ M E T E O R O L O G I C A L  I N S T R U M E N T  

P H O T O C O N D U C T I V I T Y  P H O T O E M I S S -  
I ON RAD I A T 1  ON S A T E L L I T E  

+SENSOR SYNCHRONOUS 
*SYNCHRONOUS METEOROLOGI C AL S A T E L -  

L I T E  /SMS/  TUBE 
U N C L A S S I F I E D  REPORT 

W E I G H T  003 
I S S U E  09 CATEGORY 15  

Fig. 66: Sample Output - Accession Number, Citation, 
NOC, Terms, and Weight 
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3.6 NASA DECENTRALIZED SEARCH TAPE PROGRAM 

At the present time there are over 30 organizations which receive copies of the 
Facility's tapes for decentralized searching. These "tape customers" include most of 
the NASA Research Centers, a number of major NASA contractors, and several univer- 
sity contractors participating in connection with NASA's Technology Utilization Pro- 
gram. The tapes are distributed in a developmental program for use in direct support 
of NASA work. In return for use of the NASA tape output, each user is an active partici- 
pant in NASA's Information Systems and Development Program and provides feedback on 
tape usage and the experience gained. Each tape recipient is party to continuing refine- 
ment of techniques and contributes to  improvements in data format and input procedures. 

Tape users are initially provided with sets of the Linear File data on their own 
tapes, containing those accessions that they are qualified to receive. Subsequently, up- 
dates are accomplished by transmitting a single tape containing solely the new - material. 
Updates are sent on either a biweekly or  monthly basis, depending on need. Users are 
notified of updates and are expected to send tapes to the Facility in time to meet the 
schedule. 

The above system has drastically reduced the number of tapes and the amount of 
tape handling which had been required by the old inverted system. From time to time, 
however, complete tape sets for each user will be updated at the Facility in order to re- 
flect "kills," supersessions, and other types of corrections to the earlier data. 
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JOURNAL ANNOUNCEMENT CATEGORIES 

1962 1965 - 
Aerodynamics 

Aircraft 

Categories 

01 

02 

1963-1964 

General General 

Aerodynamics of 
Bodies and Compo- 
nent Combinations 

Aerodynamics of 
Bodies, Combina- 
tions, and Internal 
Flow 

03 

04 

05 

Aerodynamics of 
Inlets, Ducts, and 
Nozzles 

Aerodynamics of 
Wings, Rotors, and 
Control Surfaces 

Auxiliary Systems 

Aerodymamics of 
Propellers and 
Rotors 

Aircraft Biosciences 

Astronomy and 
Astrophysics 

Biotechnology Aerodynamics of 
Wings and Control 
Surfaces 

Chemistry 

Communications 

Computers 

Electronic Equipment 

06 

07 

08 

09 

Aircraft Auxiliary Systems 

Auxiliary Systems Chemistry 

Chemistry Communications 

Electronics Communication, Nav- 
igation, and Guidance 

Facilities, Re search 
and Support. 

Electronics 10 Facilities 

Facilities, Research, 
and Support 

11. Fluid Mechanics Same 

Fluid Mechanics 12 

13 

Geophysics Same 

Hydrodynamics Heat Transfer and 
Hydrodynamics 

Geophysics 

14 Industrial Technolo- 
gies and Mechanical 
Equipment 

Human Behavior Instrumentation and 
Photography 

Instrumentation and 
Photography 

Machine Elements 
and Processes 

15 Instrumentation 
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Categories 

16 

17  

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

96 

1962 

Life Sciences and 
Life Support Systems 

Lubrication, Friction, 
and Wear 

Materials Sciences 

Mathematics 

Operation Problems 

Physics 

Propellants and Fuels 

Propulsion - General 

Propellants - Air 
Breathing Units 

Propulsion - Electric 
Units 

Propulsion - Nuclear 
Units 

Prupulsion - Rocket 
Units 

Space Sciences 

Space Vehicles 

Spacecraft 

Stability and Control 
of Aircraft and 
Spacecraft 

Structural Engineer - 
ing 

Thermal Phenomena 

1963-1964 

Life Sciences 

Machine Elements 
and Processes 

Materials, Metallic 

Materials, Non- 
metallic 

Mathematics 

Meteorology 

Navigation and 
Guidance 

Physics, General 

Physics, Plasma 

Physics, Solid State 

Propellants and 
Combustion 

Propulsion 

Space Radiation 

Space Sciences 

Space Vehicles 

Space Vehicles 
(Launch Vehicles) 

Space Vehicles 
(Spacecraft) 

Stresses and Loads 

Structural Design 

1965 - 
Masers 

Materials, Metallic 

Materials, Nonmetal- 
lic 

Mathematics 

Meteorology 

Navigation 

Nuclear Engineering 

Physics, General 

Physics, Atomic, 
Molecular, and 
Nuclear 

Physics, Plasma 

Physics, Solid State 

Prop ell ants 

Propulsion Systems 

Space Radiation 

Space Sciences 

Space Vehicles 

Structural Mechanics 

Thermodynamics and 
Combustion 

Gene r a1 



APPENDIX B* 

01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

COSATI SUBJECT CATEGORY LIST 

Field Structure 

Aeronautics 

Agriculture 

Astronomy and Astrophysics 

Atmospheric Sciences 

Behavioral and Social Sciences 

Biological and Medical Sciences 

Chemistry 

Earth Sciences and Oceanography 

Electronics and Electrical Engineering 

Energy Conversion (Non-propulsive) 

Materials 

Mathematical Sciences 

Mechanical, Industrial, Civil, and Marine Engineering 

Methods and Equipment 

Military Sciences 

Missi le  Technology 

Navigation, Communications, Detection, and Countermea-ur 

Nuclear Science and Technology 

Ordnance 

Physics 

Propulsion and Fuels 

Space Technology 

*Reprinted from COSATI Subject Category List (Ref. 13). 
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Field and Group Structure 

01 Aeronautics 

A. Aerodynamics 
B. Aeronautics 
C. Aircraft 
D. 
E. A i r  facilities 

Aircraft flight control and instrumentation 

02 Agriculture 

A. Agricultural chemistry 
B. Agricultural economics 
C . Agricultural engineering 
D. Agronomy and horticulture 
E. Animal husbandry 
F. Forestry 

03 Astronomy and Astrophysics 

A. Astronomy 
B. Astrophysics 
C. Celestial mechanics 

04 Atmospheric Sciences 

A. Atmospheric physics 
B . Meteorology 

05 Behavioral and Social Sciences 

A. 
B. 
C. 
D. 
E. 
F. 
G. 
H. 
I. 
J. 
K. 

Administration and management 
Documentation and information technology 
Economics 
History, law and political science 
Human factors engineering 
Humanities 
Linguistics 
Man-machine relations 
Personnel selection, training and evaluation 
Psychology (Individual and group behavior) 
Sociology 

06 Biological and Medical Sciences 

A. Biochemistry 
B. Bioengineering 
C. Biology 
D. Bionics 
E. Clinical medicine 
F . Environmental biology 

98 



I 

I 

I 

I 

i 
I 

I 
I 

I 

I 

I 

I 
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06 Biological and Medical Sciences-Continued 

G. 
H. 
I. 
J. 
IC. 

M. 
N. 
0. 
P. 
Q. 
R. 
S. 
T. 
U. 

T U. 

Escape, rescue and survival 
Food 
Hygiene and sanitation 
Industrial (occupational) medicine 
Life support 
Xeciicai anci hospital equipment 
Microbiology 
Personnel selection and maintenance (medical) 
Pharmacology 
Physiology 
Protective equipment 
Radiobiology 
Stress physiology 
Toxicology 
Weapon effects 

07 Chemistry 

A. Chemical engineering 
B. Inorganic chemistry 
C .  Organic chemistry 
D. Physical chemistry 
E. Radio and radiation chemistry 

08 Earth Sciences and Oceanography 

A. 
B. 
C. 
D. 
E. 
F. 
G. 
H. 
I. 
J. 
K. 
L. 
M. 
N. 

Biological oceanography 
Cartography 
Dynamic oceanography 
Geochemistry 
Geodesy 
Geography 
Geology and mineralogy 
Hydrology and limnology 
Mining engineering 
Physical oceanography 
Seismology 
Snow, ice and permafrost 
Soil mechanics 
Terrestrial magnetism 

09 Electronics and Electrical Engineering 

A. Components 
B. Computers 
C . 
D. Information theory 
E. Subsystems 
F. Telemetry 

Electronic and electrical engineering 
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10 Energy Conversion (Non-propulsive) 

A. Conversion techniques 
B. Power sources 
C. Energy storage 

11 Materials 

A. 
B. 
C. 
D. 
E. 
F. 
G. 
H. 
I. 
J. 
K. 
L. 

Adhesives and seals 
Ceramics, refractories and glasses 
Coatings, colorants and finishes 
Composite materials 
Fibers and textiles 
Metallurgy and metallography 
Miscellaneous materials 
Oils, lubricants, and hydraulic fluids 
Plastics 
Rubbers 
Solvents, cleaners and abrasives 
Wood and paper products 

12 Mathematical Sciences 

A. Mathematics and statistics 
B. Operations research 

13 Mechanical, Industrial, Civil, and Marine Engineering 

A. 
B. 
C. 
D. 
E. 
F. 
G. 
H. 
I. 
J. 
K. 
L. 
M. 

A i r  conditioning, heating, lighting and ventilating 
Civil engineering 
Construction equipment, materials and supplies 
Containers and packaging 
Couplings, fittings, fasteners and joints 
Ground transportation equipment 
Hydraulic and pneumatic equipment 
Industrial processes 
Machinery and tools 
Marine engineering 
Pumps, filters, pipes, fittings, tubing and valves 
Safety engineering 
Structural engineering 

14 Methods and Equipment 

A. Cost effectiveness 
B. 
C. Recording devices 
D. Reliability 
E. Reprography 

Laboratories, test facilities, and test equipment 
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15 Militarv Sciences 

A. Antisubmarine Warfare 
B. 
C. Defense 
D. Intelligence 
E. Logistics 
F. Nuclear warfare 
ti. Uperations, strategy, and tactics 

Chemical, biological, and radiological warfare 

16 Missile Technolom 

A. 
B. Missile trajectories 
C. Missile warheads and fuses 
D. Missi les  

Missile launching and ground support 

17 Navigation, Communications, Detection and Countermeasures 

A. 
B. 
C. 
D. 
E. 
F. 
G. 
H. 
I. 
J. 

Acoustic detection 
Communications 
Direction finding 
Electromagnetic and acoustic countermeasures 
Infrared and ultraviolet detection 
Magnetic detection 
Navigation and guidance 
Optical detection 
Radar detection 
Seismic detection 

18 Nuclear Science and Technology 

A. 
B. 
C. 
D. 
E. 
F. 
G ;  
H. 
I. 
J. 
K. 
L. 
M. 
N. 

Fusion devices (Thermonuclear) 
I sotope s 
Nuclear explosions 
Nuclear instrumentation 
Nuclear power plants 
Radiation shielding and protection 
Radioactive wastes and fission products 
Radioactivity 
Reactor engineering and operation 
Reactor materials 
Reactor physics 
Reactors (Power) 
Reactors (Non-power) 
SNAP technology 

19 Ordnance 

A. Ammunition, explosives, and pyrotechnics 
B. Bombs 
C. Combat vehicles 
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19 Ordnance -C ontinued 

D. Explosions, ballistics, and armor 
E. 
F. Guns 
G. Rockets 
H. Underwater ordnance 

Fire control and bombing systems 

20 Phvsics 

A. 
B. 
C. 
D. 
E. 
F. 
G. 
H. 
I. 
J.  
K. 
L. 
M. 
N. 

Acoustics 
Crystallography 
Electricity and magnetism 
Fluid mechanics 
Masers and lasers 
Optics 
Particle accelerators 
Particle physics 
Plasma physics 
Quantum theory 
Solid mechanics 
Solid-state physics 
Thermodynamics 
Wave propagation 

2 1  Promlsion and Fuels 

A. 
B. 
C. 
D. 
E. 
F. 
G. 
H. 
I. 

Air-breathing engines 
Combustion and ignition 
Electric propulsion 
Fuels 
Jet and gas turbine engines 
Nuclear propulsion 
Reciprocating engines 
Rocket motors and engines 
Rocket propellants 

22 Space Technology 

A. Astronautics 
B. Spacecraft 
C. Spacecraft trajectories and reentry 
D. Spacecraft launch vehicles and ground support 



Series 

A-10,000 

N-1 0,000 

x-10,000 

N-60,000 

X-60,000 

A-80,000 

N-80,000 

X-80,000 

N -90,000 

x-90,000 

APPENDIX C 

ACCESSION SERIES - DEFINITIONS 

Definitions 

Open Literature items accessioned by the Amer- 
ican Institute of Aeronautics and Astronautics 
and announced in International Aerospace Ab- 
stracts.. Cataloged, indexed, abstracted. 
Items announced in Scientific and Technical 
Aerospace Reports (STAR). Unclassified docu- 
ments of sufficient scientific/technical signifi- - 
cance to warrant general announcement, 
Cataloged, indexed, abstracted. 
Documents ahnounced in Classified Scientific and 
Technical Aerospace Reports (CSTAR). Docu- 
ments are classified, or carry distribution limi- 
tations, or both. Cataloged, indexed, abstracted. 

A closed series, used to produce NASA-SP-9 in 
1962. C ataloged, indexed, abstracted. 
A closed series, used to produce NASA-SP-9, 
Classified Supplement in 1962. Cataloged, in- 
dexed, abstracted. 

Open literature items contributed by the Library 
of Congress to the "Continuing Bibliography" 
Aerospace Medicine and Biology (NASA-SP-7011). 

Older unclassified materials not suitable for an- 
nouncement in a current abstract journal. Cata- 
loged, indexed. 
Older classified or limited. distribution docu- 
ments no t  suitable for announcement in a cur- 
rent abstract  journal. Cataloged, indexed. 

Unclassified documents, which, because of lim- 
ited technical scope, are placed under minimum 
bibliographic control for record purposes only. 
Cataloged. 

Classified or limited distribution documents, 
which, because of limited technical scope are 
placed under minimum bibliographic control for 
record purposes only. Cataloged. 

On 
Micro- 
fiche 

Yes* 

Yes  

Yes  

Yes  

Yes 

No 

No 

No 

No 

No 

~ ~~ 

Secondary 
Distribution 

of Documents 
by Facility 

No 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes  

Yes 

*Microfiche of selected items produced by AIM. For sale by that organization. 
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NACA/NASA REPORT SERIES NUMBERING SYSTEMS 

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 
AC - NACA-CB-(LETTER) (DATE CODE)- 
ACR-(LETTER) (DATE CODE)- NACA - MR- (DATE) - 
ARR-(LETTER) (DATE CODE)- NACA-MR-(LETTER) (DATE CODE)- 
CB-(LETTER) (DATE CODE)- NACA-=-(DATE)- 
MR-(LETTER) (DATE CODE)- NACA-RB-(LETTER) (DATE CODE)- 
NACA- NACA-REPORT- 
NACA- (LETTERS) -A (DATE CODE) - 
NACA-(LETTERS)-E (DATE CODE)- NACA-RM-S- 
NACA- (LE TTERS) -H (DATE CODE)- NACA-RM-SE- 
NACA - (LETTERS) -L (DATE CODE) - NACA-RM-SL 
NA CA -AC - NACA- TM- 
NACA-ACR-(DATE)- NACA-TN- 
NACA-ACR-(LETTER) (DATE CODE)- NACA-WR-(LETTER)- 
NACA-ARR- (DATE) - 
NACA-ARR- (LE TTER) (DATE CODE) - 
NACA - CB -(DATE) - 

NACA-RM-(LETTER) (DATE CODE)- 

RB - (LETTER) (DATE CODE) - 
RM-(LETTER) (DATE CODE)- 
WR-(LETTER) - 

The National Advisory Committee for  Aeronau- 
tics maintained eleven publication series for  its 
repor t s ,  including those issued f r o m  Headquarters 

The codes used to indicate the laboratory Of 

origin and the date of issuance w e r e  a8 follOwS: 
Laboratory- A Ames Aeronautical Lab., 

and from i t s  various laboratories.  Reports  in 
four of these s e r i e s  were  numbered consecutively 
without additional identification. These were:  

NACA-AC- Aircraf t  C i r c u l a r s  
NACA-REPORT- Reports  
NAC A - TM- 
NACA- TN- Technical Notes 

Technical Memoranda 

One se r i e s  was numbered consecutively but also 
c a r r i e d  a le t ter  designating the laboratory of 
origin: NACA-WR-(LETTER) - Wartime Reports.  

The other s e r i e s  depended on the date of 
issuance and la te r  a date symbol combined with 
a letter for the laboratory of origin for identifica- 
tion. These series were: 

Year- 

NACA-ACR- Advance Confidential Reports  
NACA-ARR- Advance Restr ic ted Reports  
NACA-CB- Confidential Bulletins 
NACA-MR- Memorandum Reports  
NACA-RB- Restr ic ted Bulletins 
NAC A -R M- Research Memoranda 

Month- 

These se r i e s  were at t imes  r e f e r r e d  to without 
the NACA prefix. 

E 

H 

L 

3 
4 
5 
50 
51 
52 

A 
B 
C 
D 
E 
F 

Moffett Field,  Calif. 

Cleveland 

Lab., Cleve1an.d 

Cleveland 

Edwards Air Force Base ,  
Calif. 

Langley Aeronautical Lab., 
Langley Field,  Va. 

Langley Memorial  Aeronautical 
Lab., Langley Field,  Va. 

1943 
1944 
1945 etc. 
1950 
195 1 
1952 etc. 
January  G July 
February  H August 
March I September 
April  J October 
May K November 
June  L December 

Aircraf t  Engine Research  Lab., 

Flight Propulsion Research  

Lewis Flight Propulsion Lab., 

High-speed Flight Station, 

*Reprinted from SLA's Dictionary of Report Series Codes (Ref. 1). 
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Appendix D--NACA/NASA Report Series Numbering Systems 

Day- 0 1  NACA ARR L4K22b 
02 NACA CB E 5 J l l  
03 etc. to 31 NACA MR A4L12 
followed by NACA RB L5F15 
a 
b 

2nd document issued that date 
3 r d  document issued that date 

The NACA series were succeeded by the NASA 
se r i e s  of the National Aeronautics and Space Ad- 
ministration (See Ref. 26)= These codes were  assembled in the form: 

NACA ACR E4D19 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
NASA- NASA-MEMORANDUM- (DATE) (LTR)- 
NASA- (LETTERS) -A- NASA-RE-(DATE) (LETTER)- 
NASA-(LETTERS)-E- 
NASA- (LETTERS) -H- NASA-TM-X 
NASA- (LETTERS) - L- NASA-TN-D- 
NASA-(LE TTERS)-W- NASA-TR-R- 
NASA-M- (DATE) (LETTER)- NASA-TT-F- 
NASA-MEMO-(DATE)(LETTER)- 

NASA-RE PUBLICATION- (DATE) (LTR) - 

The National Aeronautics and Space Administra- 
tion’s publication series supersede those of the 
National Advisory Committee for  Aeronautics 
(See Ref. 25). Four  series are published, Technical 
Reports,  Technical Notes, Technical Memoranda 
and Technical Translations (previously called Re- 
publications). Until July 1959, repor t s  in these 
s e r i e s  were  ieentified by date with a suffix letter 
indicating the source  within NASA. These letters 
were: 

A 
E Lewis Research  Center,  Cleveland 

Ames Research  Center ,  Moffet Field,  Calif. 

H 
L 

W NASA Headquarters,  Washington, D.C. 

High-speed Flight Station, Edwards, Calif. 
Langley Research Center,  Langley Field, Va. 

Since July 1959 repor t s  in the four series have 
been numbered consecutively, regardless  of place 
of origin. The form used fo r  the series is: 

NASA-TR-R- Technical Reports 
NASA-TN-D- Technical Notes 
NASA-TM-X- Technical Memoranda 
NASA-TT-F- Technical Translations 
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APPENDIX E 

NASA CONTRACT NUMBER PREFIXES 

NASl 
NAS2 
NAS3 
NAS4 
NAS5 
NAS6 
NAS7 
NAS8 
NAS9 
NASlO 
NASll 
NASl2 

Langley Research Center 
Ames Research Center 
Lewis Research Center 
Flight Research Center 
Goddard Space Flight Center 
Wallops Island 
Western Operations Office 
Marshall Space Flight Center 
Manned Spacecraft Center 
John F. Kennedy Space Flight Center 
None 
Electronics Research Center 

NASw NASA Headquarters 
NASr NASA Headquarters 
NsG NASA Headquarters 

All  new grants or contracts starting July 1, 1964 are being numbered under the new 
life-time control numbering system. 

1. Basic Life-time Control Number 

Identification number assigned to state 

Identification number assigned to institution 
Identification number assigned to document 

(Alabama = 01, etc.) 

2. Prefixes Under Life-time Control Svstem 

NGR - Research Grant 
NGF - Facility Grant 
NGT - Training Grant 
NSR - Research Contract 
R - Purchase Order o r  Intergovernmental Transfer of Funds 

3. Existing grants or  contracts which are continued will be numbered under the old 
numbering system, i.e., a supplement to NsG-224 will be numbered NsG-224, Supple- 
ment No. 1. However, whenever possible a new grant o r  contract will be awarded 
under the new life-time control numbering system. 
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APPENDIX F 

SELECTED NACA/NASA BIBLIOGRAPHIC REFERENCE WORKS* 

AEROHAUTI CAL ENGl NEERl NG INDEX (See f u r t h e r  "Aero/Space Engi neer i  ng I ndex") 

!*7-57 

AERONAUT1 CAL ENGl NEERl NG REV1 EW (See a l s o  #'Aero/Space Engineer ing I ndex" - 
See former ly  itJournal o f  the  Aeronaut ical  Society,  Aeronaut ical  Review 
Sect ion" - See f u r t h e r  i'Aerospace Engineering") 

AERONAUT1 CS AND SPACE B I  BLI OGRAPHY FOR THE SECONDARY GRADES 
NASA, Washington, D. C., 1963. Second e d i t i o n .  Compiled f o r  NASA by 
the Nat ional  Aerospace Education Council. 50 p. (NASA-EP-2) GPO: $0.35 

AERONAUT1 CS AND SPACE B I  BLI OGRAPHY OF ADULT AEROSPACE BOOKS AND MATER1 ALS 
NASA, Washington, D. C., 1963. Second e d i t i o n .  Compiled f o r  NASA by the 
Nat ional  Aerospace Education Counci 1 .  42 p. (NASA-EP-3) $0.30 

AERO/SPACE ENGl NEERl NG 
I n s t i t u t e  o f  the Aerospace Sciences, Inc., New York, N. Y. 
Monthly, s ince 1940; ceased p u b l i c a t i o n  Dec. 1960. 

Vol . '8,  Nov. 1940-0ct. 1941 i8Journal of the  Aeronaut ical  Society,  Aero- 

Vol. 1-17, 1942-June 1958 "Aeronautical Engineer ing Reviegl  
Vol. 17-19, J u l y  1958-1960 "Aero/Space Engineering'' 

n a u t i c a l  Review Section" 

AERO/SPACE ENGl NEERl NG I NDEX 
I n s t i t u t e  of the Aeronaut ical  Sciences, New York, N. Y. 
Annual ly,  s ince 1947; ceased pub1 i c a t i o n  Dec. 1958; see "Aero/Space 
Engineering'', f o r  which t h i s  i s  the cumulation; subject  c l a s s i f i c a t i o n ,  
w i t h  a lphabet ica l  arrangement of classes and subclasses and an author index. 

1947-57 "Aeronaut ical  Engineering I ndex" 
1958 ''Aero/Space Engineer ing Index" 

AEROSPACE MEDl C I  NE. SECT1 ON: ABSTRACTS OF CURRENT LI TERATURE 
Aerospace Medical Associat ion,  S t .  Paul, Minn. 
Monthly,  s ince 1959; supported by NASA; annual subject  and author indexes 
cumulated f o r  +year per iods;  covers wor ld 1 i t e r a t u r e ;  se lected abs t rac ts  
f rom m a t e r i a l  prepared by L i b r a r y  of  Congress; subject  c l a s s i f i c a t i o n .  

* The assistance o f  t h e  l i b r a r y  s t a f f  o f  NASA's Langley Research Center i n  the 
ga ther ing  o f  b i b l i o g r a p h i c  de ta i  1s r e l a t i n g  t o  pre-1962 p u b l i c a t i o n s  i s  grate- 
f u l l y  acknowledged. 

. 
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Appendix F -Selected NACA/NASA Bibliographic Reference Works 
I 

Nov. and Dec. 1958 "Journal o f  A v i a t i o n  Med 
1959- "Aerospace Med i c i ne" 
3-year cumulat ive index f o r  1959-61 
3-year cumulat ive index f o r  1962-64 

AEROSPACE MEDl CI NE AND B I  OLOGY: AN ANNOTATED B 
Science and Technology D i v i s i o n ,  L i b r a r y  of 

c i ne" 

BLI OGRAPHY 
Congress, Washington, D .  C. 

Annual ly,  s ince 1956; sponsored i n  p a r t  by NASA; author,  corporate source, 
and subject  indexes; cumulat ive index f o r  Vol .  1-6; covers wor ld l i t e r a t u r e ;  
subject  c l a s s i f i c a t i o n ;  a v a i l a b l e  from CFSTI. 

Vol. I (covers 1952) pub. 1956 ' IAv ia t i on  Medicinell 
Vol. 2 (covers 1953) pub. 1959 I I  

Vols. 3-6 (cover 1954-57) pub. 1960-63 I1Aerospace Medicine and Bio logy:  

Volumes cover ing l i t e r a t u r e  from 1958-63 i n  preparat ion.  
Continued on cu r ren t  bas is  s ince I964 by I1Aerospace Medicine and B io logy  - A 

Cont inu ing Bib l iography" .  

An Annotated B i b l  iography" 

AEROSPACE MEDl C I  NE AND B I  OLOGY - A CONTI NU1 NG 61 BLI OGRAPHY 
Compiled by NASA S c i e n t i f i c  and Technical  I n fo rma t ion  F a c i l i t y  through the  
cooperat ive e f f o r t s  o f  Aerospace Medicine and Bio logy Bib1 iography P r o j e c t  
(AMBBP) o f  t he  L i b r a r y  o f  Congress, t h e  American I n s t i t u t e  o f  Aeronaut ics 
and As t ronau t i cs ,  and NASA. 
Monthly, s ince 1964; abs t rac ts  cover cu r ren t  j o u r n a l ,  book, and repo r t  
l i t e r a t u r e ;  subject ,  author,  and corporate source indexes; cont inues on 
current  bas i s  "Aerospace Medicine and Bio logy:  An Annotated B i b l  iography"; 
a v a i l a b l e  f rom CFSTI. 

Ju l y  1964- (NASA-SP-7011 and supplements) 

ASTRONAUTICS I NFORMATION ABSTRACTS (See f u r t h e r  "Ast ronaut ics  I nformat 
Abst racts :  
Jet Propuls ion Laboratory,  C a l i f .  I n s t .  o f  Tech., Pasadena, C a l i f .  
Monthly, s ince 1960; monthly author ,  sub jec t ,  and source indexes c 

Reports and Open L i t e r a t u r e  Survey'') 
on 

mu 1 a ted  
t o  date o f  pub1 i c a t i o n ,  annual cumulated- indexes; about 1,200 a b s t r a c t s  a 
year o f  t echn ica l  repor ts ;  a lphabe t i ca l  sub jec t  c l a s s i f i c a t i o n .  

V o l .  1-5, I960 - June 1962 

ASTRONAUT1 CS I NFORMATI ON ABSTRACTS: REPORTS AND OPEN L I  TERATURE SURVEY 
Jet Propuls ion Laboratory,  C a l i f .  I n s t .  o f  Tech., Pasadena, C a l i f .  
Monthly, s ince Ju l y  1962; ceased p u b l i c a t i o n  w i t h  Vol .  8, 1963; about 
4,000 abs t rac ts  a year; a lphabe t i ca l  sub jec t  c l a s s i f i c a t i o n .  

V O I  . 6-8 J u l y  1962-1963 
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Appendix F -Selected NAC A/NASA Bibliographic Reference Works 

I 

i 

AERONAUT1 CS I NFORMATI ON ( L i t e r a t u r e  Searches) 
Je t  Propu ls ion  Laboratory, C a l i f o r n i a  I n s t i t u t e  o f  Technology, Pasadena, 
C a l i f .  
I r regu la r ,  s ince  1959; these b ib1  iographies a re  prepared a t  t he  request 
o f  the  techn ica l  s t a f f  o f  JPL and a re  publ ished f o r  d i s t r i b u t i o n  t o  
i n te res ted  organizat ions;  c o n f i d e n t i a l  and u n c l a s s i f i e d  annotated b ib1  iog- 
raphies, w i t h  ~_~pd~t_eZ! szpp!e=n:s, sii spzclf;c w b j e c r s  i n  the  as t ronau t i cs  
areas o f  cu r ren t  i n t e r e s t ;  sub jec t  c l a s s i f i c a t i o n s  w i t h  author indexes. 

ASTRONAUT1 CS I NFORMATI ON: OPEN LITERATURE SURVEY (See f u r t h e r  "As t ronaut ics  
I n format ion  Abs t rac ts :  
Jet  Propu ls ion  Laboratory, C a l i f o r n i a  I n s t i t u t e  of Technology, Pasadena, C a l i f .  
Monthly, s ince  1959; monthly p e r i o d i c a l  index, monthly author and sub jec t  
indexes cumulated t o  date o f  p u b l i c a t i o n ,  annual cumulated indexes; about 
3,000 abs t rac ts  a year from 350 American and f o r e i g n  journa ls ;  a lphabe t i ca l  
sub jec t  c l a s s i f i c a t i o n .  

Vol: 1-5, 1960 - June 1962 

Reports and Open L i t e r a t u r e  Survey") 

BALL1 STOCARDI OGRAPHY - A B I  BLI OGRAPHY 
NASA. S c i e n t i f i c  and Technical In fo rmat ion  D iv i s ion .  Washinaton. D. C.. 
Septgmber 1965. 46 p. (NASA-SP-7021; FAA-AM-65-15) GPO: $0.35. A 
se lec ted  b ib l i og raphy  o f  repor ts  and jou rna l  a r t i c l e s ,  o f  bo th  domestic 
and f o r e i g n  o r i g i n ,  publ ished du r ing  the  pe r iod  1877-1964. Prepared by 
s t a f f  members o f  t he  FAA and pub l ished j o i n t l y  by FAA and NASA. 

B I  BLI OGRAPHI ES ON AEROSPACE SCI  ENCE - A CONTI NU1 NG B I  BLI OGRAPHY 
NASA, S c i e n t i f i c  and Technical In fo rmat ion  D i v i s i o n ,  Washington, D. C. 
1 r requ la r ,  s ince  August 1964; abs t rac ts  u n c l a s s i f i e d  repor ts  and j o u r n a l  
a r t i c l e s  introduced i n t o  the  NASA In fo rmat ion  System; subject  indexes; 
a v a i l a b l e  from CFSTl . 
1964- NASA-SP 7006, and supplements ( F i r s t  issue covers January 1962-May 1964) 

BIBLIOGRAPHY RELATED TO HUMAN FACTORS SYSTEM PROGRAM (Ju ly  1962-February 1964) 
R.J. Potocko. NASA, Washington, D. C., 1964. 
237 p. (NASA-SP-7014) CFSTI : $3.50. A b ib l i og raphy  d i v ided  i n t o  I8 cate- 
go r ies  cover ing  t h e  areas o f  human research and performance, man-systems 
i n t e g r a t i o n ,  and l i f e  support and p r o t e c t i v e  systems. Also, re levant  
l i s t i n g s  under the  ca tegor ies  o f  l i o l o g y ,  physiology, and psychology. Inc ludes  
i n fo rma t ion  f o r  l o c a t i n g  an abs t rac t  i n  e i t h e r  S c i e n t i f i c  and Technical 
Aerospace Reports (STAR) or I nternat ' i  onal Aerospace Abst rac ts  ( I  AA) . 

CLASS1 FI ED S C I  ENTl FI  C AND TECHNICAL AEROSPACE REPORTS (See fo rmer ly  "Conf ident ia l  
Technical  Pub1 i c a t i o n s  Announcements") 
NASA, S c i e n t i f i c  and Technical In fo rmat ion  D i v i s i o n ,  Washington, D. C. 
Semimonthly, s ince  1951; l i m i t e d  d i s t r i b u t i o n  companion t o  STAR; t h e  f i r s t  
s e c t i o n  conta ins  i n fo rma t i ve  abs t rac ts  and complete b i b l i o g r a p h i c  c i t a t i o n s ,  
arranged i n  sub jec t  categor ies,  on world-wide repo r t  l i t e r a t u r e  on the  
science and technology o f  space and aeronautics; a second sec t ion  cons is t s  
o f  f i v e  indexes: subject ,  corporate source, author, repor t  number, and 
accession number; separate indexes are  publ ished q u a r t e r l y  w i t h  an annual 
cumulat ive volume. 
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Note: from 1951-61 the  NACA/NASA publ ished an announcement b u l l e t i n  w i t h  
abs t rac ts  cover ing B p i t i s h ,  AGARD, and NACA/NASA publ  i c a t i o n s ;  these 
b u l l e t i n s  are no longer ava i l ab le .  

Vol. 2, Ju,ly-Dec. 1962 (covers Jan.-Dec. 1962)"Conf ident ia l  Technical  Pub l i ca t i ons  

Vol . 1 , 1963-"CSTAR" 
Announcements" 

CLARITY I N  TECHNI CAL REPORTING 
S. Katzoff .  NASA, S c i e n t i f i c  and Technical I n fo rma t ion  D i v i s i o n ,  Washington, 
D. C., 1964. 25 p. (NASA-SP-7010) GPO: $0.15. 
This  booklet  o f fe rs  commonsense suggestions f o r  improving w r i t t e n  techn ica l  
reports.  I n  p a r t i c u l a r ,  i t  discusses bas ic  a t t i t u d e s ,  some elements o f  
composition, t he  o rgan iza t i on  and contents  o f  t he  repo r t ,  and t h e  e d i t o r i a l  
review. Since techn ica l  i n fo rma t ion  i s  t ransmi t ted  not  o n l y  i n  w r i t t e n  
repor ts  but a l s o  i n  t a l k s  and lec tu res  , a sec t i on  i s  devoted t o  the  techn ica l  
t a l  k-- the o r a l  l y  de l  i ve red  techn ica l  repo r t .  
repor ts ,  s t ress  i s  placed on s t r i v i n g  f o r  c l a r i t y .  

I n bo th  w r i t t e n  and- o r a l  

COMMUNI CAT1 ONS SATELLITES - A CONTI NU1 NG B I  BLI OG\RAPHY 
NASA, S c i e n t i f i c  and Technical  I n fo rma t ion  D i v i s i o n ,  Washington, D. C. 
I r regu la r ,  s ince  J u l y  1964; abs t rac ts  u n c l a s s i f i e d  repo r t s  and j o u r n a l  
a r t i c l e s  introduced i n t o  the NASA In fo rma t ion  System; subject  and author  
indexes; avai  l a b l e  f rom CFSTI . 
1964- NASA-SP-7004, and supplements (Fi r s t  issue covers Jan. 1962-Ap. 1964) 

CONFl DENTI AL TECHNI CAL PUBLl CAT1 ONS ANNOUNCEMENTS (See f u r t h e r  " C l a s s i f i e d  Sc ien t  i f i c  
and Technical Aerospace Reports") 

Note: f o r  NASA/NACA p u b l i c a t i o n s  p r i o r  t o  Jan. 1962 see IIIndex o f  NASA Technical  
Pub1 icat ions."  

Vol. 2,  July-Dec. 1962 "CTPA I '  (covers Jan.-Dec. 1962) 

CONTRACT NUMBER INDEX TO REPORTS ANNOUNCED I N  CSTAR 
NASA, S c i e n t i f i c  and Technical  I n f o r m a t i o n  D i v i s i o n ,  Washington, D .  C .  Annual 

1962-63 NASA-SP-7001 CFSTI : $3.00 
1964 NASA-SP-70 19 

CURRENT AEROSPACE RESEARCH ACT1 V I  TI ES 
NASA. S c i e n t i f i c  and Technical  I n f o r m a t i o n  D i v i s i o n .  Washinqton, D .  C .  
I r r e g u l a r ,  s ince v. 1 ,  no. I ,  March 1963; f o r  use by NASA o f f i c e s  and 
Centers on l y ;  l i s t s  con t rac t ,  grant and o t h e r  research a c t i v i t i e s  i n  
progress,  not  documents; IICARA" 

EXTRATERRESTRIAL LI FE - A 81 BLI OGRAPHY. PART I : REPORT- LI TERATURE 
(J. Waldo, comp.) NASA, S c i e n t i f i c  and Technical  I n f o r m a t i o n  D i v i s i o n ,  
Washington, D .  C . ,  September 1964. 76 p.  (NASA-SP-7015) GPO: $0.45 
A selected l i s t i n g  of annotated references t o  u n c l a s s i f i e d  s c i e n t i f i c  and 
technica l  repor ts ,  1952-64. Al though p r i m a r i  l y  concerned w i t h  the  general 
subjects  of e x t r a t e r r e s t r i a l  1 i f e  and exobio logy,  the b ib1  iography inc ludes 
references on such r e l a t e d  t o p i c s  as t h e  o r i g i n  of  l i f e  on e a r t h  and t e r r e s t r i a l  
contaminat ion of  spacecraf t .  E n t r i e s  a r e  indexed by sub jec t ,  author ,  corporate 
source, and contract  number. Pa r t  1 1 ,  when publ ished,  w i l l  be comprised of a 
compi la t ion O f  references t o  j o u r n a l  a r t i c l e s  and books tha t  have been publ ished 
between 1900 and 1964. 
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I 

FLASH SHEETS (See a l s o  "Index t o  NASA Tech Br iefs")  
NASA, Technology U t i l i z a t i o n  D iv i s ion ,  Washington, D. C. 
I r regular ,  s ince 1962; f o r  NASA use only ;  abst racts  innovat ions der ived from 
the NASA space program which may iie o f  i n t e r e s t  t o  indust ry ;  subject ,  inno- 
va to r ,  and "Flash Sheet" number indexes issued q u a r t e r l y  w i t h  annual cumulation; 
selected Flash Sheets are issued as NASA Tecn Br ie f s .  

1962- "F 1 ash Sheets" 
Jan. 1965 Cumulative Index o f  Flash Sheets, 1963-64. 

GUIDE TO THE SUBJECT INDEXES FOR SCI ENTl F I  C AND TECHNI CAL AEROSPACE REPORTS 
NASA. S c i e n t i f i c  and Technical In format ion D i v i s i o n .  Washinaton. D. C. 
I r regu la r ,  since A p r i l  1964; a l i s t i n g  of subject  terms (basic index 
p o i n t s  and cross-references) t h a t  have been used i n  the indexes t o  STAR and 
IAA. Published t o  enable persons searching the l i t e r a t u r e  t o  use the 
subject  indexes e f f i c i e n t l y  and rap id l y .  Supersedes the "Guide t o  the Subject 
Index f o r  Technical Pub1 i c a t i o n s  Announcements," December 31,  1962; ava i l ab le  
from CFSTl . 
1964- NASA-SP-7016, and rev is ions 

H I  GH ENERGY PROPELLANTS. A CONTI NU1 NG BI  BLI OGRAPHY 
NASA, S c i e n t i f i c  and Technical In format ion D i v i s i o n ,  Washington, D. C. 
I r regu la r ,  s ince 1964; abstracts  unc lass i f i ed  repor ts  and jou rna l  a r t i c l e s  
introduced i n t o  the NASA In format ion System; subject  and author indexes; 
a v a i l a b l e  from CFSTI. 

1964- NASA-SP-7002, and supplements ( F i r s t  issue covers Jan. 1962-Mar. 1964) 

I NDEX OF CONFl DENTIAL NASA TECHNICAL PUBLI CAT1 ONS (See f u r t h e r  "Technical Pub1 ica- 
t ions Announcements1l) 
NASA, S c i e n t i f i c  and Technical In format ion D i v i s i o n ,  Washington, D. C. 
I r regu la r ,  s ince 1947; covers NACA/NASA c l a s s i f i e d  pub1 i c a t i o n s  issued from 
I915 ( the date of. o r i g i n  o f  NACA) t o  Jan. 1962; subject  c l a s s i f i c a t i o n  w i t h  
corporate source, author, subject ,  and report  number indexes; ceased pub1 ica- 
t i o n  w i t h  NASA-SP-9 Supplement. 

1%7 (covers 1915-47) "Index of  NACA C lass i f i ed  Publ icat ions"  
1947 (covers 1915-47) "Index o f  NACA Propr ie tary  Pub1 icat ions"  
Dec. 1957 (covers 1948-57) Ill ndex of  NACA Technical Pub1 i c a t i o n s  (Conf ident ia l )  
Sept. I958 (covers Jan. 1958-June 

NASA-SP-9 Supp 1 ement (covers Ju I y 
(Conf ident ia l )  

Technical Pub1 icat ions ' l  

I NDEX OF NACA PROPRI ETARY PUBLI CAT1 ONS 
Pub 1 i c a t  i ons" (Conf i dent i a 1 ) ) 

1947 (covers 191 5-47) 

960) "Index of NASA Technical Publ icat ions"  

960-Dec. 1961) ' I lndex o f  Con f iden t ia l  NASA 

(See f u r t h e r  "Index o f  NACA Technical 

INDEX OF NACA CLASSIFIED PUBLICATIONS (See fu r the r  ' ' Index of NACA Technical 
Pub1 i c a t  ions (Con f iden t ia l ) )  

1947 (covers 1915-47) 
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I NDEX OF NACA TECHNICAL PUBLI CAT1 ONS (Unclass i f ied)  (See 
Technical Pub1 i ca t i ons " )  

1950-59 (covers 1949-Sept. 1958) 

I NDEX OF NACA TECHNICAL PUBLI CAT1 ONS ( c o n f i d e n t i a l )  (See 
Techn i ca 1 Publ i cat  ions" (conf ident  i a  1 ) ) 

Dec. 1957 (covers 1948-57) 

f u r t h e r  "Index o f  NASA 

f u r t h e r  "Index o f  NASA 

INDEX OF NASA TECHNICAL PUBLI CAT1 ONS (Unc lass i f i ed )  (See former ly  " I  ndex o f  NACA 
Technical Publ i ca t i ons "  - See f u r t h e r  "Technical Pub i c a t i o n s  Announcements" 
NASA, S c i e n t i f i c  and Technical I n fo rma t ion  D i v i s i o n ,  Washington, D .  C. 
I r r e g u l a r ,  s ince 1950; covers NACA/NASA u n c l a s s i f i e d  p u b l i c a t i o n s  issued 
from 1915 ( the date o f  o r i g i n  o f  NACA) t o  January 19 2; subject  c l a s s i f i c a -  
t i o n  w i t h  corporate source, author,  sub jec t ,  and repo r t  n'umber indexes; 
ceased p u b l i c a t i o n  w i t h  NASA-SP-9. 

1950-59 (covers 1949-Sept. 1958) I l l  ndex o f  NACA Tech. Publ ica-tions" 
1959 (covers Oct. 1958-June 1959) "Index o f  NASA Tech. Pub l i ca t i ons ' l  
1960 (covers J u l y  1959-June 1960) "Index o f  NASA Tech. Pub l i ca t i ons "  
NASA-SP-9 (Known i n f o r m a l l y  as GAP because i t  covers the  pe r iod  between the  

Index and t h e  beginning o f  operat ions by the  NASA F a c i l i t y )  covers 
J u l y  1960-Dec. 1961 I1lndex o f  NASA Tech. Pub l i ca t i ons ' '  

INDEX OF NASA TECHNICAL PUBLICATIONS (Con f iden t ia l )  (See f u r t h e r  "Index of 
Conf ident ia l  NASA Technical  Publ icat ions")  

Sept. 1958 (covers Jan. 1958-June 1960) 

INDEX TO NASA NEWS RELEASES AND SPEECHES 
NASA, S c i e n t i f i c  and Technical  I n fo rma t ion  D i v i s i o n ,  Washington, D. C. 
Semiannual, w i t h  annual cumulation; an index t o  news releases, speeches, 
news conferences, t r a n s c r i p t s ,  press b r i e f i n g s ,  and o t h e r  i n fo rma t ion  
releases issued by NASA Headquarters. 

1963- 1964 
January- June 1965 

INDEX TO NASA TECH BRIEFS (See a l s o  "Flash Sheets") 
NASA, Technology U t i l i z a t i o n  D i v i s i o n ,  Washington, D .  C .  
Quar ter ly ,  s ince January 1965; indexed by sub jec t ,  o r i g i n a t i n g  NASA Research 
Center, and "Tech B r i e f "  number; "Tech B r i e f s 1 '  a r e  issued t o  acquaint  i n d u s t r y  
w i th  t h e  techn ica l  content o f  an i nnova t ion  de r i ved  from the NASA space 
program; arranged by sub jec t  categor ies.  CFSTI : $ 1  .OO 

January 1965- NASA-SP-5021, and supplements 
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1 NTERNATI ONAL AEROSPACE ABSTRACTS (See formerly "Aero/Space Engineering") 
American I n s t i t u t e  of Aeronautics and Astronaut ics,  Technical I n fo rma t ion  
Service, New York, N. Y. 
Semimonthly, s ince 1940; sponsored by NASA s ince 1963; author,  subject  and 
corporate source indexes; separate cumulative index volumes: 28.000 abst racts  
annual i y  on world 1 i te ra tu re .  

Vol. 8, Nov. 1940-Oct. 1941 "Journal of the Aeronaut ical  Society,  Aero. 

Vol. 1-17, 1942-June I958 IIAeronautical Engineering Revied l  
Vol. 17-19, Ju l y  1958-1960 "Aero/Space Engineering" 
Vol. 1 , 1961 - " I n t e r n a t i o n a l  Aerospace Abstracts" 

Review Sec." 

JOURNAL OF AVI AT1 ON ME01 C I  NE . SECT1 ON: ABSTRACTS OF CURRENT LI TERATURE 
(See f u r t h e r  "Aerospace Med i c i ne") 

Nov. and Dec. 1958 

JOURNAL OF THE AERONAUT1 CAL SOCl ETY, AERONAUT1 CAL REV1 EW SECT1 ON (See f u r t h e r  
"Aeronautical Engineering Reviedl) 

Vol. 8, Nw. 1940-0ct. 1941 

LASERS AND MASERS - A CONTINUING BIBLIOGRAPHY 
NASA, S c i e n t i f i c  and Technical In format ion D i v i s i o n ,  Washington, D. C. 
I r regu la r ,  s ince May 1965; abst racts  unc lass i f i ed  repor ts  and jou rna l  
a r t i c l e s  introduced i n t o  the NASA Informat ion System; subject  and author 
indexes; avai l a b l e  from CFSTl . 
1965- NASA-SP-7009, and supplements ( F i r s t  issue covers Jan. 1962-Feb. 1965) 

LIST OF SELECTED REFERENCES ON NASA PROGRAMS 
Prepared f o r  NASA by the Science and Technology D i v i s i o n  o f  the L i b r a r y  o f  
Congress, Washington, D. C. U. S. Gov. P r i n t .  O f f .  1962 236 p. (NASA-SP-3; 
GPO: $1.25 

LUBRI CAT1 ON, CORROSI ON AND WEAR - A CONTI NU1 NG BI BLI OGRAPHY 
NASA, S c i e n t i f i c  and Technical In format ion D i v i s i o n ,  Washington, D. C. 
I r regu la r ,  s ince June 1965; abst racts  unc lass i f i ed  repor ts  and jou rna l  
a r t i c l e s  introduced i n t o  the NASA Informat ion System; subject  and author 
indexes; avai l a b l e  from CFSTI . 
1965- NASA-SP-7020, and supplements ( F i r s t  issue covers Jan. 1962-Mar. 1965) 

LUNAR SURFACE STUD1 ES - A CONTI NU1 NG B I  BLI OGRAPHY 
NASA, S c i e n t i f i c  and Technical In format ion D iv i s ion ,  Washington, D. C. 
I r regu la r ,  s ince 1964; abst racts  unc lass i f i ed  repor ts  and jou rna l  a r t i c l e s  
introduced i n t o  the NASA In format ion System; subject  index; a v a i l a b l e  f rom 
CFSTl . 
1964- NASA-SP-7003, and supplements ( F i r s t  issue covers Jan. 1962-Mar. 1964) 
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NASA CLASS1 FI CAT1 ON CHANGE NOTICES 
NASA, S c i e n t i f i c  and Technical  In format ion D i v i s i o n ,  Washington, D .  C. 
I r regular ,  s ince December 1,  1962; numbered consecut ive ly ;  c o n s t i t u t e s  
a u t h o r i t y  t o  make t h e  prescr ibed c l a s s i f i c a t i o n  changes t o  documents 
i d e n t i f i e d  the re in ;  "CCN" 

NASA PUBLl CAT1 ONS MANUAL 
NASA. S c i e n t i f i c  and Technical I n fo rma t ion  D i v i s i o n .  Washinqton, D .  C. - -  
1964; 74 p. (NASA-SP-7013) GPO: $0.45 
This i s  a d r a f t  e d i t i o n  o f  a manual f o r  p repar ing  s c i e n t i f i c  and techn ica l  
reports.  Cer ta in  types of repo r t s  t o  be issued under NASA sponsorship 
are described. A s e c t i o n  on format i s  concerned w i t h  the phys i ca l  appearance 
and reproduct ion procedures, and samples are prov ided t o  i 1 l u s t r a t e  setups 
t o  be fo l lowed.  Subsequent sect ions advise authors and e d i t o r s  on organiza- 
t i o n ,  content ,  and general s t y l e .  

I 
1 

NASA TRANSLATION LIST 
NASA, S c i e n t i f i c  and Technical  I n fo rma t ion  D i v i s i o n ,  Washington, D.  C. 
I r r e g u l a r ,  s ince  J u l y  21, 1961; consecut ive ly  numbered. Designed t o  
announce the  a v a i l a b i l i t y  o f  NASA t r a n s l a t i o n s  and t o  avoid unnecessary 
d u p l i c a t i o n  i n  t r a n s l a t i o n  e f f o r t s .  

PLANETARY ATMOSPHERES - A CONTI NU1 NG B I  BLI OGRAPHY 
NASA. S c i e n t i f i c  and Technical  I n fo rma t ion  D i v i s i o n .  Washinqton. D. C. - -  
I r regu la r ,  s ince  June 1965; abs t rac ts  u n c l a s s i f i e d  repo r t s  and j o u r n a l  
a r t i c l e s  introduced i n t o  the  NASA In fo rma t ion  System; sub jec t  and author 
indexes; a v a i l a b l e  from CFSTl . 
1965- NASA-SP-7017, and supplements ( F i r s t  issue covers Jan. 1962-Feb. 1965) 

RELl AB1 LI TY ABSTRACTS AND TECHNI CAL REV1 EWS 
NASA, O f f i c e  o f  R e l i a b i l i t y  and Q u a l i t y  Assurance, Washington, D .  C .  
Prepared by Research T r i a n g l e  I n s t i t u t e  under NASA con t rac t .  
Monthly w i t h  annual cumulat ions,  s ince 1961; author  index cumulated f o r  the 
f i r s t  1,300 abs t rac ts ;  an a b s t r a c t i n g ,  index ing,  and review se rv i ce  f o r  
technica l  1 i t e r a t u r c  on re1 i a b i  1 i t y ;  arranged subjectwise i n  l a rge  categor ies.  

REPROTYPI NG AND LAYOUT--PREPARI NG CONTRACTOR REPORTS FOR NASA 
NASA, S c i e n t i f i c  and Technical  I n fo rma t ion  D i v i s i o n ,  Washington, D .  C. 
May 1964. 14 p. (NASA-SP-7007) 
The purpose o f  t h i s  booklet  i s  t o  o f f e r  a few ground r u l e s  t o  enable, w i t h  
a minimum o f  e f f o r t ,  the p roduc t i on  o f  a p e r f e c t l y  s u i t a b l e  reproducib le  
copy. Topics discussed are these: ( I )  t he  t y p e w r i t e r - - i t s  cond i t i on ;  
(2) the reproducib le  layout  sheet; (3) s e c t i o n  headings; (4) spacing; 
(5) hyphenation; (6) e r r o r  c o r r e c t i o n ;  (7) t y p i n g  t a b l e s  and f i g u r e s ;  
(8) the reproducib le  l ayou t ;  (9) f i g u r i n g  reduct ions;  and (10) t y p i n g  equat ions.  

S C I  ENTl FIC AND TECHNICAL AEROSPACE REPORTS (STAR) (See fo rmer l y  I1Technica1 
Pub1 i c a t  ions Announcements") 
NASA, S c i e n t i f i c  and Technical  I n fo rma t ion  D i v i s i o n ,  Waihington, D .  C .  
Pr in ted a t  GPO . 
Semimonthly, s ince 1963, the f i r s t  s e c t i o n  con ta ins  i n f o r m a t i v e  abs t rac ts  
and complete bib1 iographic  c i t a t i o n s ,  arranged i n  sub jec t  ca tegor ies ,  on 
world-wide repo r t  l i t e r a t u r e  on the science and technology of space and 
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aeronautics; a second sec t i on  consis ts  o f  f i v e  indexes: subject ,  corporate 
source, author, repor t  number, and accession number; separate indexes are 
publ ished q u a r t e r l y  w i t h  an annual cumulative volume. 

Note: from 1951-61 the hmCA:n/~.S!! pub? i s k i d  ail i r r e g u i a r  announceme.nt 
b u l l e t i n  w i t h  abst racts  cover ing B r i t i s h ,  AGARD, and NACA/NASA 
pub1 i ca t i ons .  The i r  t i t l e s  var ied,  e.g., Research Abstracts,  
Pub l i ca t i ons  Announcements, Technical Pub l i ca t i ons  Announcements. 
These b u l l e t i n s  are no longer ava i l ab le .  

V O ~ .  1, 1963- 

A SELECTED LISTING OF NASA SCIENTIFIC AND TECHNICAL REPORTS 
NASA, S c i e n t i f i c  and Technical In format ion D i v i s i o n ,  Washington, D. C. 
A n  annual annotated l i s t i n g  o f  NASA repor ts  and jou rna l  a r t i c l e s  t h a t  were 
announced i n  S c i e n t i f i c  and Technical Aerospace Reports (STAR). Included 
are Special Publ icat ions,  Technical Reports, Technical Notes, Technical 
Memorandums, Technical Trans lat ions,  Technical Repr ints,  and Contractor 
Reports. The arrangement o f  t h i s  p u b l i c a t i o n  i s  the same as t h a t  o f  STAR. 

1963 NASA-SP-7005 CFSTI $3.50 
1964 NASA-SP-7018 CFSTI : $5.25 

SPACE COHHUNI CAT1 ONS : THEORY AND APPLI CAT1 ONS 
R. F. F i l ipowsky and L. C. B i ck fo rd ,  camps. NASA, S c i e n t i f i c  and Technical 
In format ion D iv i s ion ,  Washington, D. C. 
June-July 1965. 4 vols.  (NASA-SP-7022) 

Vol. 1 :  Modulat ion and Channels. NASA-SP-7022 (01) GPO: $2.50 
Vol. 2: Coding and Detect ion Theory. NASA-SP-7022 (02) GPO: $2.25 
Vol. 3: In format ion Processing and Advanced Techniques. NASA-SP-7022 (03) 

Vol. 4: S a t e l l i t e  and Deep Space Appl icat ions.  NASA-SP-7022 (04) GPO: $1.75 

An extensive c o l l e c t i o n  o f  annotated references t o  repor ts ,  j ou rna l  a r t i c l e s ,  
and books publ ished du r ing  the per iod 1958-1963. 

GPO: $2.50 

SPEC1 AL ANNOUNCEMENT BULLET1 N 
NASA, S c i e n t i f i c  and Technical I n f o h a t i o n  D i v i s i o n .  Washinqton. D. C. 
I r regu la r ,  s ince Apr i  1 30, 1964; numbered consecut ively;  1i;ts Qcuments 
r e s t r i c t e d  i n  d i s t r i b u t i o n  t o  NASA o f f i c e s  and NASA centers, i.e., t he  

X35,OOO accession ser ies;  I1SAB1.' 

SURVEY OF THE LITERATURE ON THE SOLAR CONSTANT AND THE SPEC1 AL D I  STRl BUT1 ON OF 
SOUR RADIANT FLUX 

H.P. Thekaekara (GSFC). NASA, Washington, D. C., 1965. 43 p. (NASA-SP-74) 
CFSTI: $2.00 

TECHNI CAL I LLUSTRATI NG-- PREPARI NG CONTRACTOR REPORTS FOR NASA 
NASA, S c i e n t i f i c  and Technical Informat ion D iv i s ion ,  Washington, D. C. 
J u l y  1964. 25 p. (NASA-SP-7008). 
A gu ide l i ne  i s  presented t o  insure the proper s e l e c t i o n  o f  s ize,  shape, and 
s t y l e  o f  i l l u s t r a t i o n s  f o r  use i n  p r i n t e d  techn ica l  pub l i ca t i ons  f o r  NASA. 
The f o l l o w i n g  areas are covered i n  d e t a i l :  (1) mater ta ls ;  (2) graphs; (3) 
1 i n e  drawings (4) perspect ive drawings; (5) typography and l e t t e r i n g ;  (6) 
photographs; (7) layouts;  and (8) f i g u r i n g  reduct ions.  
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TECHNf CAL' I NFORMATI ON BULLET1 N 
NASA, S c i e n t i f i c  and Technical In fo rmat ion  D iv i s ion ,  Washington, D. C .  
I r regu la r ,  d i s t r i b u t e d  t o  NASA personnel whose r e s p o n s i b i l i t i e s  l i e  w i t h i n  
the s c i e n t i f i c  and techn ica l  in fo rmat ion  area. 

TECHNICAL PUBLlCATl ONS ANNOUNCEMENTS (See f u r t h e r  " S c i e n t i f i c  and Technical 
Aerospace Reports") 

Note: For NASA/NACA pub l i ca t i ons  p r i o r  t o  Jan. 1962 see "Index o f  NASA 
Technical Pub1 icat ions."  

Vol. 1 (covers Nov. 14, 1958-Apri l  26, 1962; issues 1-70). Various t i t l e s ;  
see note under e n t r y  f o r  m. 

Vol. 2 (covers January-December 1962) 

X-  15 RESEARCH RESULTS. W I  TH A SELECTED B I  BLI OGRAPHY 
W. H. S t i l l w e l l .  NASA, Washington, D.  C. 1965. 128 p. (NASA-SP-60). 
GOP: $0.55 
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Purchase of STAR 
The semimonthly issues and the cumulative index issues are available postpaid on 

subscription and in single copy from the Superintendent of Documents, United States 
Government Printing Office, Washington, D.C., 20402, United States of America. 

Semimonthly issues. Annual subscription Domestic subscription rates apply to the 
rate: $33.00, domestic; $42.00,. foreign. United States, Canada, Mexico, and all 
Price per single copy: $2.25, domestic; 2 5 ~  Central and South American countries, 
extra for foreign mailing. except as noted below. 
Cumulative index issues. Annual subscrip- Foreign subscription rates apply to Argen- 
tion rate: $30.00, domestic; $35.00, foreign. tina, Brazil, British and French Guiana, 
Price per single copy varies according to Surinam, British Honduras, and all other 
the number of pages. countries throughout the world. 

Payment should be by check, money order, or document coupons, and must accom- 
pany order. Remittances from foreign countries should be made by international money 
order, or draft on an American bank, payable to the Superintendent of Documents, or by 
U N ESCO book coupons. 

Pub1 ish ed by: 
United States Government 
National A eronau t ics and Space A dm inis t ra t ion 
Scientifjc and Technical Information Division 

Scientific and Technical Aerospace Reports. Volume 4. is prepared by the NASA Scientific 
and Technical Information Facility operated for the National Aeronautics and Space Ad- 
ministration by Documentation Incorporated. 

Use of funds for printing this publication approved by .the Director of the Bureau of the 
Budget January 9. 1965 
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ntroduction 

&ient$c rud ~echicai Acrarporc &ports (STAR) IS a comprehensive abstracting 
and indexing journal covering worldwide rqwt literature on the science and 
technology of spaa and aeronautics. It is published twice each month. 

e Scientific and technical reports of the National Aeronautics and Space 

e Scientific and tccltnicd reports of government agencies, universities, and 

Major areas c o d  in STAR arc: 

Administration and its contractors. 

rcsearch organizations throughout the world. 

The first d o n  of STAR, arranged in 34 categories, contains abstracts and 
bibliographic atations (see p. vi). A second section consists of five in- 
dexes: subjcct, corporate source, author, report/acoession number, and 
aaxssion/report number. Separate cumulative indexes are published 
quarterly7 exapt for the fourth quarter, which i s  an annual index. Cumu- 
lative indexes also contain a contract number index. 

Readas are encouragal to examine the abstracts in each category of interest. If 
time is short, and when interest is concentrated in specific areas, readers may 
wish instead to scan source, author, and subject indexes. A more thorough 
covctage of a subject field may often be achieved by detailed examination of 
the subject listings, especially as they arc cross-indexed in the quarterly 
indexes. 

NASA documents (identified with an asterisk). as wen as STAR itself, are available 
without charge to: 
1. NASA otficts. Centers, contractors, subcontractors, grantees, and con- 

2.OttKr U.S. Gomnmmt agcncits and their contractors. 
3. Libraries in the United Stata that maintain cdkctions of NASA docu- 
ments for public reference. 

4. Other organizations in the United States having a med for NASA docu- 
ments in work related to the aerospace program. 

S.Forcip government or acadnni (university) organizations that have 
established reciprocal arrangements for the exchange of publiitions 
with NASA, that have aurcnt  agnemmts for scientific and technical 
cooperative activities with NASA, or that have agreements with NASA 
to maintain depositories of NASA documents for public use. 

SUItlllltS. 

NASA documents identified with the symbo! # have becn placed on microfiche and 
are available in that form without charge to the organizations listed above. 

Foreign noneopyrighted documents will be provided to U S .  Government Agcncib 
and their contractors. AGARD reports that arc not commercially available 
will also bcprovided by NASA to the domestic organizations listed above. 

Other non-NASA documents ate provided by NASA without charge only to NASA 
Offices, Centers. contractors, subcontractors, grantea, and consultants. 

I 
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If you are registered with NASA, send a completed Documenr Request (Faality 
Form 492) to: 

NASA Scientific and Technical lnformation Facility 
P.0.Box 33 
College Park, Maryland 20740 

If you are eligible to receive documents without charge (see previous page) but are 
not registered with NASA, request Registration Form- Technical Publica- 
rions (NASA Form 439) from: 

Scientific and Technical lnformation Facility 
Attention: NASA Representative 
P.O. Box 33 
College Park, Maryland 20740 

For reference purposes. NASA documents listed in STAR may be consulted at  one 
of the organizations listed on the inside back cover. Commercial publica- 
tions listed in STAR may usually be consulted in libraries or purchased 
from publishers or booksellers. 

The public may purchase NASA documents and noa-copyrighted foreign docu- 
ments listed in STAR from either of two sales agencies, spccifically identified 
in the abstract d o n :  
0 Clearinghouse for Federal Scientific and Technical Information (CFSTI). 

0 Superintendent of Documents (GPO). U.S. Government Printing office, 

Documents available from the Clearinghow for Federal Scientific and Technical 
Information are sold in hard-copy and microfiche form.. If printed hard-copy 
is not available, a facsimile copy is provided. The symbols "HC" and "MF" 
are used in the abstract section to designate the copy available: "HC" 
(hardcopy) for full-size or facsimile; "MF" for microfiche. The price is 
also given. Following the availability information in the citation of each 
NASA-supported document is a code, e.g., CSCL 25A, indicating the sub- 
ject category assigned to that document from the COSATI Subject Cure- 
gory List (first ed., December, 1964) published by the Committee on 
Scientific and Technical Information of the Federal Council for Science 
and Technology. 

The public may rquest  non-NASA documents by writing to the source. or Other 
information systems. Identification other than the NASA accession number 
(N66-12345) should always be provided when requesting such a document 
from its source. 

Springfield, Virginia 22 15 1 

Washington, D.C. 20402 

By arrangement between NASA and the American Institute of Aeronautics and 
Astronautics, the A I M  publication Intemarional Aerospace Abstmcfs is 
issued in coordination with STAR. Each journal appears on alternate weeks. 
IAA uses identical subject categories with those in STAR, and publishes 
similar indexes. IAA's worldwide coverage of books and scientific and trade 
journals complements STAR'S worldwide report coverage. The two publica- 
tions thus provide comprehensive access to current literature on aerospace 
science and technology. 

Organizations having a NASA contract may obtain IA A by writing NASA, Code 
US-A.  Washington, D.C., 20546. Others should direct inquiries to the 
American Institute of  Aeronautics and Astronautics, 750 Third Avenue. 
New York, N.Y. 10017. 
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I 

Table of 
Contents Volume 4 Number 8 / April 23. 1966 

Abstmcts in the jcwmal M grayed wdcr the J&U* we-: 

01 AERODYNAMICS 

Includes aerodynamics of bodies. combinations. internal Raw m ducts and t u b -  
m a c h i i :  wings. rotos. and m r d  surfaces. For applications see: 02 Aitcnh 
and 31 Space Vehicles. For related information see also: 12 Fluid Mechanics: and 
33 Thermodynamics and Combustion.. . . . . . . . . . . . . . . . . . . . . . . . . .  

02 AIRCRAFT 
Includes fixed-wing aiplanes. helicopters. g i i i .  balloons. omithopms, etc; and 
specific types of complete aircraft (e.9.. ground effect machinss. STOL and VTOL); 
flight tests; operating problems (e.9.. sonic boom); safety and safety devices; 
economics; and stability and control. For basic research see: 01 Awodynamics. 
For related information see also: 31 Space Vehhider; and 32 Structural Mechanics. 

Includes fuel cells. energy converoion celk. and tdsr cells; auxiliiry gas 
turbines; hydraulic. pneumatic and electrical systems: actuators; and inverters. For 
related information see atso: 09 Electronic Equipment; 22 Nuclear Engineering; 
and 28 Propulsion Systems. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

03 AUXILIARY SYSTEMS 

04 BIOSCIENCES 
Includes aerospace medicine, exobiology. radiation effects on biological -ems; 
physiological and psychological factors. For related information see also: 05 B i -  
tech d o g y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Includes life support systems. human engineering: protective dothing and equip- 
ment; crew training and evaluation. and piloting. For related information see also: 
04 Biosciences. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

05 BIOTECHNOLOGY 

06 CHEMISTRY 0 

Includes chemical analysis and identifiution (0.0.. -1. For 8ppkabb 
see: 17 Materiats. Metaliic; 18 Materials. Nonmetallic; and 27 Ropdlams. . . . . .  

lnckrdbscommunbtbnseqqupmcmt and mdmques; noise; ndio and communi- 
cations equipment and techniques: &; radii and communication8 bkdwn; 
modulation telemetry; trackng radar and optical observation; and wave w- 
tion. For basic research see: 23 Physics. General; and 21 Navigation. . . . . . . . .  

07 COMMUNICATIONS 

08 COMPUTERS 
Includes computer operation and proqammirg; and data pmcessing. For basic 
research see: 19 Mathematics.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

09 ELECTRONIC EQUIPMENT 
Includes electronic test equipment and maintainability; compomm part., 0.9.. 
eie+ctron tubes, tumsl diodas. transistors; integrated circuitry; mkmniniaturization. 
For basic research see: 10 Electronics. For related information see also: 07 
Communications and 2 1 Navigation. . . . . . . . . . . . . . . . . . . . . . . . . . .  
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

122 

ELECTRON I CS 
Includes circuit theory; and feedback and control theory. For applications see: 
09 Electronic Equipment. For related information see: Specific Physics Categories. 

FACILITIES, RESEARCH AND SUPPORT 
Includes airports; lunar and planetary bases including associated vehicles; ground 
support systems; related logistics; simulators; test facilities (e.g., rocket engine 
test stands, shock tubes, and wind tunnels); test ranges; and tracking stations. . . .  
FLUID MECHANICS 
Includes boundary-layer flow; compressible flow; gas dynamics; hydrodynamics; 
and turbulence. For related information see also: 01 Aerodynamics: and 33 
Thermodynamics and Combustion. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  121 3 

1 208 

1209 

GEOPHYSICS 
Includes aeronomy; upper and lower atmosphere studies; oceanography; cartog- 
raphy; and geodesy. For related information see also: 20 Meteorology; 29. Space 
Radiation; and 30 Space Sciences. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1NSTRUMENTATIO.N AND PHOTOGRAPHY 
Includes design. installation. and testing of instrumentation systems; gyroscopes; 
measuring instruments and gages; recorders; transducers; aerial photography; and 

MACHINE ELEMENTS AND PROCESSES 
Includes bearings. seals. pumps, and other mechanical equipment; lubrication. 
friction. and wear; manufacturing processes and quality control. reliability; drafting: 
and materials fabrication. handling, and inspection. . . . . . . . . . . . . . . .  . .  
MASERS 
Includes applications of masers and lasers. For basic research see: 26 Physics, 
Solid-state. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
MATERIALS, METALLIC 
Includes cermets; corrosion; physical and mechanical properties of materials; 
metallurgy; and applications as structural materials. For basic research see: 06 
Chemistry. For related information see also: 18 Materials, Nonmetallic; and 32 
Structural Mechanics. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MATERIALS, NONMETALLIC 
Includes corrosion; physical and mechanical properties of materials (e.g.. plastics); 
and elastomers, hydraulic fluids, etc. For basic research see: 06 Chemistry. For 
related information see also: 17 Materials. Metallic; 27 Propellants; and 32 
Structural Mechanics. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1259 

MATHEMATICS 
Includes calculation methods and theory; and numerical analysis. For applications 
see: 08 Computers. . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . .  
METEOROLOGY 
Includes climatology; weather forecasting; and visibility studies. For related infor- 
mation see also: 13 Geophysics; and 30 Space Sciences.. . . . . . . . . . . . . . .  
N AVI GAT1 0 N 
Includes guidance; autopilots; star and planet tracking; inertial platforms; and air 
traffic control. For related information see also: 07 Coinmunications. . . . . . . . .  

NU CLEAR ENGINEER I NG 
Includes nuclear reactors and nuclear heat sources used for propulsion and auxiliary 
power. For basic research see: 24 Physics, Atomic. Molecular, and Nuclear. For 
related information see also: 03 Auxiliary Systems; and 28 Propulsion Systems. 

1220 

telescopes and cameras. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1231 
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23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

PHYSICS, GENERAL 
Includes acaumcs . . ayooenics. mechanics, and optics. For astrophysca, - see: 30 
!spacesdences.For . and related infomatiion see also: 13 Geophysico. 
20 M e w .  a n d m a c i i i t i o n .  . . . . . . . . . . . . . . . . . . . . . . .  1275 

PHYSICS, ATOMIC, MOLECULAR. AND NUCLEAR 
Includes a m i c .  molecubr and nudear physics. For applications see: 22 Nuckw 
Engineering. For related infomrstion segd.o:29SpsceRlldi .  . . . . . . . .  1383 

PHYSICS, PLASMA 
Includes magne- . . For appliitions see: 28 Propulsion Systwtm. 1309 
PHYSICS, SOLID-STATE 
Includes semiconductor theory; and supe ” .Forappiiwtionsk. 10 
Masers.Forrelatedinformationseeaiso: 1 s . .  . . . . . . . . . . . . . .  1313 
PROPELLANTS 
Includesfwts; w; and oxidizers. For basic research see: 06 M i ;  and 
33 Thennodynsmics and Conhmmn ’ . For related information see also: 28 Roprl- 
sion~yswns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1318 

PROPULSION SYSTEMS 
Indudes air brea*ing. electric. liquid, solid. and magnetohydrodynamic propulsion. 
For nuclear pmpulsion see: 22 Nudear Engineering. For &IC research 880: 23 
F’hysks. General; and 33 Thermodynamics and Combustion. For applications 088: 

31 Space Vehicles. For related information sae also: 27 Propellants. . . . . . . . . .  131 9 
SPACE RADIATION 
Indudes cosmic radiation; solar flares; bdsr radiation; a d  Van Allen radiition 
belts. For related information see also: 13 Geophysics; and 24 phyoics. Atomic, 
Molsarlsr, and Nuclear. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1322 

SPACE SCIENCES 
Indudes astronomy and ; cmmobgy; lunar and plsnstrv f l i  and 
6xpkration; and theoretical analysis of ohit and t r a m .  For related informstion 
see also: 1 1 Facilities, Research and Support; and 31 $pace Vehicles. . . . . . . .  
SPACE VEHICLES 
Includes launch vehides; manned space capsules; clustered and multistage rock- 
ets; satellites: sounding rockets and probes; and operating problems. For - 
research see: 30 Space Sciences. For related information see a b :  28 Propulsion 
Systems; and 32 Structural Mechanics. . . . . . . . . . . . . . . . . . . . . . . . .  1330 
STRUCTURAL MECHANICS 
1- StNCtuml ebment design and weight analvri.; fatigue; thermel stress; 
impact phenamm; vibntion; n m ;  inRatable structures; and swwtwal msts. 
For related information see also: 17 Materials. Metallic; and 18 Materiah. Non- 
metallic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
THERMODYNAMICS AND COMBUSTION 
lnchrdes ablation. coding. heating. heat transfer. thermal balance, and other 
t h e m 1  effects; and combustion theory. For related infamation see also: 12 fluid 
Mechanics; and 27 propellam. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
GENERAL 
Includes reports of a broad nature related to industrial applications and technobgy. 
and to basic research; defense aspects; law and related legal matters; and legii- 
tive hearings and documents. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

’ 

1324 

1332 

1341 

1348 
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SUBJECT INDEX 1-1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CORPORATE SOURCE INDEX. 1-71 

1-87 PERSONAL AUTHOR INDEX. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1-1 17 REPORT/ACCESSION NUMBER INDEX . . . . . . . . . . . . . . . . . . .  
1-1 27 ACCESSION/REPORT NUMBER INDEX .................... 

........................... 

TYPICAL CITATION AND ABSTRACT FROM STAR 

AVAILABLE 
NASA SPONSORED ON MICROFICHE DOCUMENT 

NASA - N66-10662*# General Dynamics/Astronautics. San Diego. - CORPORATE 
Calif. SOURCE ACCESSION 
WATER MANAGEMENT SUBSYSTEM SPECIFICATION NUMBER 

FOR SPACE FLIGHTS OF EXTENDED TIME PERIODS. 

TENDED TIME PERIODS 
J. A. Steele 30 N o f l 9 6 5  31 p refs Revised 
(Contract NAS1-2934) 
(NASA-CR-67600: GDLA-64-26211. Rev. A)]CFSTli HC$2.00/ 
MF $0.50 ICSCLOGK 

LIFE SUPPORT SYSTEM FOR SPACE FLIGHTS OF EX- 

PUBLICATION 
DATE 

TITLE 

T1 AUTHOR 

The water management subsystem specifications are pre- 
sented for the equipment required in an operational water 
management program as an integral part of the llfe support 
system for space flight. The requirements of the subsystem 
components are summarized and the operational procedures 
for normal and emergency situations are.outlined. Both the 
prototype and the flight systems are discussed. E.E.8. 

CONTRACT 
OR 
GRANT 

REPORT 
NUMBER 

SALES AGENCY 
AND PRICE 

COSATI 
CODE 

vi 
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S c i e n t i f i c  and T e c h n i c a l  VOLUME 4 NUMBER 8 

A s u i # t y I  humtima 

d*NdondAommmo - ~Jpoo*dninbkdiol 

April 23.1966 

01 

N8&17386.# National Aenwm~tioand Sp.ce Admini-. 
Langley Research Center. Langley Station. Va. 
AN ANALYSIS AND CORRELATION OF AIRCRAFT WAVE 
DRAQ 
Roy V. Harris, Jr. Washington. NASA. Mar. 1964 73 p NfS 
(NASA-TM-X-947) CFSTI: HC SO.OO/MF$0.75 CSCLOlA 

(Declassified) 
A computer program. developed for use on the IBM 7090 

electronic data processing system. has been studied. The result& 
of this study indicate that. in addition to providing ~reaMnaMy 
acuiiate supe~&c wv.Maag &mates. 6 mmputer w 
gram provides a useful tod which can be used in design studies 
and for configuration optimization. A detailed description of 
the program is given in the appendix. Author 

N08-17420# Southampton Univ. (EnQlandl. Dapt. of Aero- 
nautics and AWOMU~~~S. 
A m0 DUIWIONAL STATIC STABIUTY THEORY FOR 

ITV JET 
A. J. B u m  May lS64 116 p nfa 

AN AIR CWWION VEHICLE WITH A CENTRAL STABIL- 

IAASU-266) CFSTI: HC W*.OO/MF $0.75 
Two of simple inviscid performanes a b  ex- 

tended to  indud. the "undmrfed" and "dit" jet conditions. 
and comparison with experimental widonru has e ~ b k d  th. 
moat ~suit.bb to b. choyn. Using the assumption that the 
cross flow is fulW exp.ndsd in the cushion ngion. and nogkct- 
ling the e- of Row Mparation and subsequent nattachnmnt 
adjamnt to a dining jet. a simple two-dimensional stability 
theory is dewlopsd for twQ end thrw jet configurations. Re- 
sult. a n  c0mP.d with pnliminary experimontal evidonw. 
and the thoow m found to k sui- only for a limitod n n ~ .  
of thrw jet conditions. Tha depend.- of the stability on th. 
parameten hourhight to cnf t  length fQ/l), howh igh t  to 
jet thicknen P/t t ) .  odgs jet angle (B). center jet momentum. 
atc.. is emend. and comp.ri.ons mad. h t r m n  swanl 
methods of obuing a stability margin at kvol trim. 

Author 

N06-17*7# Wis~nschaftlhc~he Gewflscheft fiir Luft- und 
Raumfahrt. Cologne (West Germany). 
REPORT ON THE M E m N Q  OF THE FUQHT MECHANICS 
TECHNICAL COMMmEE (BERICHT UBER .DIE UTZUNQ 
DES FACHAUSSCHUUEI FLUQMECHANlKj 
Jun. 1965 77 p In GERMAN Meeting .held-at Oberpfaffen- 
hofen (W. Gar.). May 1964 
(DLR-MITT.45-04) CFSTI: HC SO.OO/MF $0.75 

A short report on the third international flight test inatru- 
mentation meeting in Cranfield. England. is f d k d  by out- 
lines of various test facilities and their instrumentation for 
evaluation of airplanes. A detailed description of the tost f e c i l i  
instrumentation for checkout of the FOUGA CM 170 aircraft 
showed that it can register 23 analog measurements simul- 
taneously by oscillograph. The Dit facility at the EWR aicplam 
fectory employs hybrid measuring techniques that combine 
photoregistration with telemetric transmission to obtain air- 
plane performance paramatam. Tnnd. by G.G. 

N68-178SW# National Aeronautics and Spnm Administration. 
Langley Research Center. Langley Station. Ve. 
AERODYNAMIC CHARACTERImICS OF A , O n S s 7 - ~ L E  
MODEL OF THE X-l6A-2 RESEARCH AIRPLANE AT TRAN- 
SONIC SPEEDS 
James;C..Patmrson, Jr., Washington. INASA.,'Mar. 76p 
ref. 
(NASA-TM-X-1198) CFSTI: -HC S3.OO/MF 50.75- CSCL OlA 

An experimental investigation has been ~conductod in an 8- 
foot transonic pressure t u d  of a 0.0687-.uk mqdd of a 
modified version of the X-15 rawrch airplane at Mach mum- 
bar from a60 to 1.20. over an ar@oof-.mcl ~IWJ from 
approximately-4° to20.,andatR&oIdsnumb.nb.rdon~ 
mean geometric chord from 2.074x19 to 2.172X19. The 
results indicate that the static longitudinal. dimctioml. and 
lateral stability of the configuration. leas the extunaUy 
mounted fud, tanks. has beon reduced et l i n g  condibiar 
compared with that of the X-15 n r u r c h  airp(a*. Tho id- 
dition of the ext&lly mounted fuel tanks rmu~lted in a m- 
duction in the longitudinal and dirsctpcUt M i  wch that 
the configuration w m  l0ngitwJilul)r unstabb at zm lift kkw 
a Mach number of 1.10 and directionally unstable or Ircannlly 
stable at a hipher angle of attack of 16'. The effective dihedral 
was increased by the addition of the tanks except for an anok 
of attack of 1C at Mach numbers rangih @om 0.60 to 0.,90. 

A- 
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SUBJECT INDEX 

I SCIENTIHC AND TECHNICAL AEROSPACE REPORTS VOLUME 4. NUMBER 8 

A 

8 ~ t t e r I ~  snd pure 
abwrptlon elS N66-lTTSS 

ABSOEPTION COEFFIClBNT 
Source temperatures effects on 

stmcupherle surfam hyer  loo. 
n d b t l o n  a b ~ r ~ t l o ~  weffldent 
meuurement. 01s N6O-1n.W 

Thermal and resonme0 neuiron absorDtlon 
ABSORPTION CROSS SBCFlON 

am sect~on meuuremeut. for gross f i ~ o n  

Aon0L.W blbllography on appllatloms of 
dsciromedunlal i r u u d u m r s  . wlth Indexes 
[NASA-SP-WWI eo0 NEO-17350 

IORNLTM-10621 &E N661SlM 

very low -frequency radbtlon iransmltted 
from pllyrm i o  A- 
rm-1o61 i  el3 NW-1- 

A'COvSTlC- SIMULALTIOW 
Bxtenslve rlbrstlon meuurement. from 

u o u n d  test awustlc almuhtlona of Rawer 
spacecraft hunch. and iruuonlc rlbratlon 
exdL.Uon modes 

B r o s d b d  flvld ampl l l la t loa  a i  soouoilc 

BlbUography and a b a t n N  on hydratad 
aeUnlde oxlde soh and UMLum hydrolmls 
IMeUOM 
[ORNLTM-1061) COO NW-18285 

A C N A m R  
Roller drum. adustLou system, support 

strudure. elecirlal provblons, and 
s u b s t n t e  d e d m  w n m p t .  for deployable 

Conferenw on lubr la t lon  techniques and 
M . 1  desUn for OrblW nuanad s p m  
hboralory door aduator 
I A D 6 U U 6 1  016 NW-17440 

aetlntors ell NW-ITUl 
8oUd lubr la i lon  of manned orblW space 

015 N66lTUS st.tlon door adlntor 

m ~ ~ - i m i  

frequendes cia NW-I- 

uxmsncs 

AeFhlWZ 

l u g s  arM .olu u n y  S t r u d u m  
[NMA-CB-TWTTI m NMIW 

D W l C  ud st.Ue flvld seals fa d o a  

ADAPRVI CONTROL SYSTEM 
Bounded amtrol of -t.ble mechMial  

1-1 
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WENTIF'iC! AND " i C A L  AEROSPACE BEPORTS VOLUMB 4 " B E B  8 

A 

1-71 
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SCIENTIFIC AND TECHNICAL 

LISTING OF REPORTS BY AIDXOR 

\---Z--I $E) +I 
" " I C "  *-=I 

The title 01 the document wovdes the USM with a brml 
darulptm d the wblsct matter The report number 
helps to mdicats the lype of document oted The sub- 
ject ut.gory number and the accemon number are 
includd IO asusl m locating the abst~sct in the ih- 
s l r m  Ilntmn 01 STAR 

I AEROSPACE REPORTS VO 

parameter n t h  changes In t h e  a r b o n  
content 
ICEA-R.27SIl d e  N B ~ - I ~ ~ S  

A ~ K ~ R M ~ N .  c.  E. 
An a ~ l y s l s  of dlgltal r m s e  trackers 

ITG-7171 e07 NEE-175M 
A ~ N .  c. v. 

An a t h s  of the ahaorptlon of the  

CIS NW-17604 
atmosphere from 8612 t o  ll.BOOA 
INRLESSZI 

ADAMS. E. W. 

ADEY. W. R. 
Comprehenilve spectral a ~ l p l a  of h m n  

Effi genentnm In posterlor cerebral  regloM 
[NASA-CR-570601 col NO51890 

AERY. x. w. 

MLTO. E. J. 
M e ~ u r e d  and pradlcted nrhtloM In f u t  

neutron apeetrum when penetn t lng  
IamlMLed IrO-DIO 
IAE-lOdl &( NE5l7642 

Fluld seal9 CIS NE517442 

Axlally symmetrlc steady motlon of a 
vlscous lncompresslble fluld Some 
numer la l  enperlmenb 
1RAE.TN-YARI-II ell NdElMOO 

Oetopus/Mu)(I users. manual 
IUCRLIBI5BI eo8 N8&17994 

New data on l35Ce decay 
IJINR.P.22351 e24 NEE-17981 

Svectra of converslon electrons of Ce.133 

ABAR. 1. W. 

A B M .  M. B. 

A B M .  1. P. 

ABDUMALIKOV. A. A. 

andce.lsz isotopes 
IJINR-P-22361 c l 4  NE518280 

New data on IS5Ce d e a y  
IJINR-P-22551 e24 NEE-37881 
Soeetrn of mnverslon electrons of Ce-1SS 

ABDURAZAKOV. A. A. 

I 

AI 
I 
1nd~e-132 Isotopes 
JINR-P.22361 d4 NEB-18280 
BEN. KH. K. 
Ovtlcal DhenOmeM In photoelaatlc coatings . .  

In the Investlgatlon of shells 
I NASA-TT-F.88791 eS2 NEB.18452 

h'D.Y.U',.Y , D 
IYM",.,..lY,.. Y .  r .  

Two-body Itnear guldance matrlces 
1 NASA-CR-7MESI eS0 NBE-I7469 

ABRAMSON. H. N. 
Further studles of llquld sloshlnr In rocket 

propellant tanks Flnal report. 'AS Mar. 1961 . 
SI Dee 1965 
[NASA-CR-705141 eS2 NEE-IE414 

ABREU. M. 
Total neutron moss aectlons of 

praaaodymlum. ytterblum. IutetIum and 
erblum 
I IEA.861 a 4  N E E I ~ ~ Z  

ARSTEIN. H. T. 
On the  use of multlple Imultl-polntl 

random exeltatlon v l th  appl la t lon  t o  
Surveyor spacecraft tests cS2 NE6-117W 

ACCALY. A. 

D h W o n  of unmoduhted eIemtrOmU8eUC 
m.es h nodlaear dlsperaln# madla. 
Qenbntlon of o p t l a l  bumonla 
[JPRS-S42611 CP NO518100 

AKYIlMPONQ. D. A. 
[Icle516s] 

A K m .  0. 

m u p .  octet mtterlo. kINg;l¶¶ 
Crystal spectrometer m e u u n m e n t  of 

Cekmeea TR-I Thermal Neutron Spectrum 
d Z  NEE-18102 (CNAEM-181 

Theory of nonl lneu  osd lh t lons  In a 
colllslonless phsma 
[NASA-1T-F-IWISI d S  NEE.104M 

IBNLM251 cll NE517480 

AL m n u L .  L. M. 

ALBERT. 1. C. 
Neon-hydrogen buhhle chambers 

ALDFUDQ~C,'E. E. 
A control snglneerlng apprmch t o  

magnetohydrodyo.mlc stahlllty 
ICLbI-P-EOI d 6  NM)-IWS 

ALEKSAND~OV. A. D. 
Condltlolls of unIqueneI)9 and eatlmatlons 

of t h e  mIutIon of Dlrlebbt's 
c23 NEE-17401 problem 

Angular dlatrlbutlon of neutrons from t h e  
Mn55/alpha,n/Col reactlon at E alpha 
wuak I4 and 17 MeV 
IFA-CRDSO] e 4  NEEIlOTI 

Development of epltaxlal atructures for 

Cos NO517508 

AL&VM. A. 

ALXANDER. E. 0. 

radlatlon redatant i l l lmn sokr 

e n e r i y  Interval 0.66 e v  
JINR-P-ll001 dl NW-1000 

Thermal neutron flux perturbation by 
dysproslum-alumlnum folls In water and 

A L E X .  0. L. 

JTHOR INDEX 

ILUME 4, NUMBER 8 

uranyl fluorlde - water aolutloM 

Hyddromagnetlc flow u o u n d  t h e  

cZ2 NEE-17EES ALKSNE. I NASA.TN-D-SIS71 A. Y. 

cia ~ e e . 1 8 ~ 6 1  
magnetosphere 
1 NASA.TM-X-WS(81 

ALLEN. 0. 
ad.sneUc hr twkdom In a flnlte one- 

dlmeMloMl model . Lnflnlte p t e n t t a l  
relued d a  NEE.I~IE'I (NASA-TN.D-SZ241 

T h s  thln fllm thermometer M L trIP8erIns 
md meMur1n.q de.1- In a s h o d  tube 

c l4  NO517541 

akuhuon of gamma n y  energy response 
fa a f h t  s l h e r  m e l a p h m p b t a  S*ss 

024 N66.18237 
dcdImeter 
11A-lCWSI 

ALVAIIZ 1. 
A-& oi solution x - n y  swmtrometric 

aMlysh of CopPer-bMa aIloYa stuldud 

(NB&MISC.-PUBL-ZM)-S] OH NM-17669 

pramodymlum. ytterblum. lutetlum md 
erblum 
IIEA-Wl &( N1617OW 

8-1.nU '&oblia# oDIIUnuw)fbw md 
6 m t y  cndlmt rnn(rUupUo8. models S 
vm M d  S I X  
[..Laolal CP NWl7M4 

Bull- h d a a  . Thew m e u u n m e n t  and 
w l8 the d n u n  of nNum -1 
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Survey of thermodynamic properties of t h e  
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Collections of NASA Documents 

NASA is depositing its technical documents and bibliographic tools in eleven Federal 
Regional Technical Report Centers. Each center, located in one of the organizations listed 
below, is prepared to furnish the general public such services as personal reference, hkr- 
Ebmy ipans, photocopy service, and assistance. in obtaining retention copies of NASA 
documents. 
C a i i i :  University of California, M ~ ~ :  Massachusetts Institute 

Berkeley of Technology, Cambridge 
Colorsdo: University of Colorado, Missouri: Linda Hall Library, Kansas City 

Boulder N e w  Vork: Columbia University, New York 
District of Columbm: Library of Pmnryhrclni.: Camegie Library of 

Georgia: Georgia Institute of Tams: Southern Methodist University, Dallas 
Washington: University of Washington, Seattle 

I l l i :  The John Crerar Library, 

Congress P i r g h  

Technology, Atlanta 

Chicago 

NASA publications are currently being forwarded to the public libraries in the cities 
listeu below: 

Alabama: Birmingham 
Alaska: Anchorage 
Arizona: Phoenix 
Arkamas: LittleRock 
California: Los Angeles, Oakland. 

C o l d :  Denver 
Connecticut: Hartford and Bridgeqmt 
Delaware: Wlmington 
Florida: Miami 
L i w i ~ :  NewOrleans 
Massachusetts: Boston 
Michigan: Detroit 

San Diego, and San handsco 

Minnesota: St. Paul 
Missouri: Kansas C i  and St. Lo& 
N e w  Jersey: Trenton 
New York: Brooklyn, Buffalo, and Rochester 
North Carolina: Charlotte 
Ohio: Cleveland, Cincinnati, Dayton, and 

Oklahoma: Oklahoma C i  
Pmnrylvania: Pittsburgh 
Tenne8soe: Memphis 
Texas: Fort Worth and San Antonio 
Washington: Seattle 
Wmnsin: Milwaukee 

Toledo 

In addition, NASA regularly sends its publications to the Enoch Pratt Free Library 
located in Baltimore, Maryland. 

An extensive collection of NASA and .NASA-sponsored scientific and technical 
publications available to the public for reference purposes is maintained at the Technical 
Information Service, American Institute of Aeronautics and Astronautics, 750 Third 
Avenue, New York, New York 10017. 
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Appendix G-IAA Sample Pages 
I 

INTRODUCTION 

international 

abstracts 
Prcpand and published by the 

TECHNICAL INFORMATION SERVICE, 
AMERZCAN INSTITUTE OF 

AERONAUTICS AND ASTRONAUTICS, INC., 

under 
NATIONAL AERONAUTICS AND 

SPACE ADMINZSTRATZON 
Contmct No. NSR 33&3609 

APRIL 15,1966 VOL 6 NO. 8 

INTERNATIONAL AEROSPACE ABSTRACTS 
k publtbed mnimonthly by the Technical Information Srrv- 
h, American Institute of Aeronautics and Astmnautka, Inc., 
at Phil l iplau~ N. J. 

Editorial and Subsuiprion offias: 7 M  Third Avenue, New 
Yorlr, N. Y. 10017 

Twx: 212 867-7265 Telephone: 212 TN-7-8300 

SUBSCRIPTION INFORMATION- 
-thly irua: unitad *ta and ~aaioor, 1 year, 
$25 w i d ;  Fortign Copntria. 1 year, $33 poapaid. 

<3umuLlcd Index Voluma: United Suta and PawrioOr, 
1 year. $a postpaid; Foreign Cotmtria, 1 year, $33 postpaid. 

Secopddam poetage paid at Phillipbu%. N. J. Cbpyri&t @ 
196fj by the American fmtitute of Acronautia and 
Aatronrutia, 1% 

III) 

INTERNATIONAL AEROSPACE ABSTRACTS (IM) 
h an a b n c t i q  and i n r k x i i  rclricc covcTip8 the rortdr 
pubIiahcd literature in the kld of aemnaulicr and rporc Id- 
eacr and tedmolqy. IM is hued mnimoathly, on the 1st 
and 15th of Uch month. 

Index Section. Fourindaa are anuaind in this rrtiOn: 
Subject, P d  Author. Meeting Papa, and Acaaion 
Number. Each index h prefaced by explanatory nota to 
gaiat the w to the &ai& abotract. 
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08 Computers 1187 
Includes computer operation and program- 
ming; and data processing. 
For baric reararcb arr: 19 Mathematlcs. 

09 Electronic Equipment 1188 
Includes electronic test equipment and 
malntainablllty; component parts (e& 
electron tubes. tunnel diodes. and transis- 
tors); Integrated circuitry; and micro- 
miniaturization. 
For baric rrararch srr: 10 Electronics. 
For rdatrd information arc afao: 07 COmmunl- 
cations; and 21 Navigation. 

10 Electronics 1199 
Includes circuit theory; and feedback and 
control theory. 
For applirutiona MI: 09 Electronic EqnlP 
ment. 
For nldd informdiow srr: rpeCiiic PhydCl 
categories. 

11 Facilities, Research and Support. 1202 
Includes airports; lunar and plpnrtprp 
bases. including asmxiobd vehlcks: 
ground-support systems; related loghUC1; 
simulaton; teat facllltiei (0.g.. rocket- 
engine test stand.. .hock hrb.r. and wind 
tunnels); test ranges; and tracking uta- 
Uons. 

12 Fluid Mechanics 1204 
Includes boundary-hyer flow; COmpm; 
nD1e flow; gas dynamicr; hydrod9llUnIC& 
and turbulence. 
For rrldrd infornidion ser also: (1 Aero-- 
nnmlcs; and 33 Thermo4yIumlcs and COm- 
hnstlon. 

13 Geophysics 1212 
Includes aeronomy; upper and lower 
atmosphere studlei; oceanography; Cartog- 
raphy; and geodesy. 
For rrlutd hforn&m see dso: 20 Yet.orol- 
OR- 28 Space Eadlatlon; and s) l p l e e  
scidnces. 

14 Instrumentation and Photography 1221 
Includes deslgn. installatlon, and testing 
of instrumentation systems: gyroscopes; 
measurlng instruments and gages; re- 
corders; transducers; aerial photography; 
and telescopes and cameras. 

15 Machine Elements and Processes 1228 
Includes bearings. seals. pumps. and other 
mechanical equipment; lubrication. fric- 
tion, and wear; manufacturing proceries 
and quality control; rellability; drafting; 
and materials fabrhation. handling. and 
inspection. 

16 Masers 1232 
Includes aoDllcations of maseri  and Iaacrs. 
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of 
contents 

01 

02 

03 

04 

05 

06 

07 

Page 

Aerodynamics 1161 
Includes aerodynamics of bodles. comblna- 
tlons. Internal flow (e&. ducts and turbo- 
machinery); and wlngs. rotors. and con- 
trol surfaces. 
For apfilicafiora srr: 02 Aircraft; and 31 
Space VeUcleL 
For related in/orrttatior: SIC .fro: 12 Fluld Me- 
chanics; and 33 Thermodynamtcs and COm- 
bustlon. 

Aircraft 1167 
Includes flxed-wlng airplanes. helicopters. 
gliders. balloons. ornlthopters, etc.; and 
specific types of complete alrcraft (e& 
ground-effect machines. STOL. and VTOL); 
flight tests; operating problems ( e a ,  
sonic Mom); safety and safety devfces; 
economics; and stability and contml. 
For buic rrsearcb arr: 01 Aerocbrumlcs. 
For nlutrd informdon see dao: 11 8mce Ve- 
hicles; and 32 Stmetlual Mechulca. 

Auxiliary Systems 
Includes fual cells, energy converdon c e h .  
and wlar cells; a W a r y  gas turbhes: hu- 
draullc. pneumatlc. and elechfcal .prkms; 
actuators; and inverters. 

1 7 

For r r ldrd  informulion arr abo: 01) Eleetroatc 
Rqnlpment' 22 Nuclear Enslneerlng; and 
26 Pmpelrion systems. 

Biosciences 1174 
Includes aerospace mediche. exotdology. 
and radiation effects on biological iys- 
terns; and physiological and psychologlcal 
factors. 
For rr/atrrf iwforrrrufion arc a h :  05 Blotech- 
nology. 

Biotechnology 
Includes life-support systems. human en- 
glneering. protective clothing and equip- 
ment, crew training and evaluation. and 
piloting. 
For rrlattd inforirrafion arc ubo: 04 Blosci. 
encea. 

1176 

Chemistry 1177 
Includes chemical analysis and Identiflca- 
tlon (e.g.. spectroscopy). 
For applirrfiona arc: 17 Materials, Metallic; 
18 Materla1s. Nonmetdllc; and !27 Pro- 
pellants. 

Communications 
Includes communications equipment and 
technlques; noise; radio and communlca- 
Uons black-out; modulation telemetry; 
tracklng radar and optical ObseNation; 
and wave propagation. 
For buir rrararcb arc: 23 Physbs, Oeneral; 
and 21 NavlgaUon. 

1179 

_ -  
For State. buair rracarch arc: 26 Phyilcs. lo l l&  

17 Materials, Metallic 1235 
Includes cermets: corrosion; physical and 
mechanical properties of materials; metal- 
lurgy; and applications as structural ma- 
terials. 
For baaic rrararcb srr: OB Chemistry. 
For rrbtrd information arc dao: 18 Hatarkla, 
NonmetaUlc: and 32 Structural Mechanlcs. 

134 

1158 



Appendix G-IAA Sample Pages 

t 

f 

28 

29 

30 

31 

32 

33 

34 

11s 

135 



Appendix G -1AA Sample Pages 

how 
to 
obtain 
publications 
abstracted 
All publications abstrrcted are 
available from the A I M  Technical 
Information Service. 

AWnrr all inquirios and mqmsts to: 

TECHNICAL INFORMATION SERVICE 

AND ASTRONAUTICS, INC. 
750 Third Avenue, New York, N. Y. 10017 

AMERICAN INSTITUTE OF AERONAUTICS 

Telephone: 212 TN-7-8300 
TWX: 212 867-7265 

LOANS 
Individual and Corporate AIAA Members in the United 
States and Canada, and NASA Centers, may borrow pub- 
lications without charge. Interlibrary loan privileges are 
extended to the libraries of government agencies and aca- 
demic nonprofit institutions in the United States and 
Canada. The loan period is two weeks, excluding transit 
time. The borrower pays return postage and insurance. 

PHOTOCOPIES 
Documents can be supplied in the form of positive paper 
copies or negative 35-mm. microfilm. 

MICROFICHE SUBSCRIPTIONS 
Documents available on microfiche are identified in IN- 
TERNATIONAL AEROSPACE ABSTRACTS by the 
symbol # following the accession number in the Abstracts 
Section and in the Report Number and Accession Num- 
ber Indexes. Microfiche are made in conformity with 
Federal Microfiche Standards (COSATI) and are 105 x 
148.75 mm. (approximately 4 x 6 inches) in size. 
Microfiche of documents announced in INTERNA- 
TIONAL AEROSPACE ABSTRACTS may be obtained 
on annual subscription-each subscription covering all 
IAA-announced documents that are available on micro- 
fiche. Approximately 50 per cent of the documents to be 
announced in 1966 will be made available in this manner. 
Subscriptions are accepted on a current basis, and sub- 
scribers will be billed monthly for the actual charges at the 
rate of $0.40 per microfiche issued. Individual microflche 
continue to be available on a demand basis at $0.50 each. 

RATES 
Positive paper copies 

Negative 35-mm. microfilm 

Microfiche (demand) $0.50 per microfiche 
Microfiche (subscription) see above 
(Minimum air-mail postage to foreign countries is $1 .OO) 
Requests for loans or photocopies may be made by  mail. 
telephone, telegram, TWX,  or in person. 

$0.25 per page 

$0.20 per frame 
minimum order $1.50 

minimum order $2.50 

PLEASE REFER To THE ACCESSION NUMBER WHEN 
REQUESTING PUBLICATIONS 

NOTE: The AIAA does not sell the publications abstracted, 
except those issued by the AIAA. 
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I"ATI0NAL 

AEROSPArl?! ABSTRACTS 
VOLUME6 NuMBw8 ArrmL 15,1966 

NOTE: THE SYMBOL FOLLOWING THE AccEsslON NUMBER INDICATES 
THAT THE DOCUMENT IS AVAILABLE IN MICROFICHE FORM. 

A66-18530 
LAMINAR BOUNDARY LAYER ON A CONE WITH U N I F U  IN- 
JIZCTION. 
Paul A. Libby (California. Univer-ity. La J o h .  Calif. I. 
Physics of Fluid.. vol. 8, Dec. 1965. p 2216-2218. 
Grrnt No. NCF 05-009-025. 

form mass trmmfcr is oboined. 
~ ~ t i m  o r  injection. but the related solution for the energy field i s  
subject to an energy balance at the exposed ~ r f a c e  rad is therefore 
valid only for injection. This latter solution is q d y  applicable to 
certain species fields as ad. The present rerolts along witb those 
presented prsviou.ly for the h o - d i m . n s i d  case permit a cam- 
p r i son  of the effect of injectia on w r y  kye r s  over two- 
dimensional md conical surfaces. (Author) 

A solution for the laminar b m r y  layer op a come rith mi- , 
The velocity field io found for either 

& 6 6 - 1 m  # 
APPROXIMATE SOLUTWN FOR F U W  OF A COMPRESSlBLE 
FLUID ABOUT ACIRCULAR CYldNDER. 
B. Zajjtczkorski (3qeIloni.n Uninrsity. Dspt. of Thoretical 
Nucleu Physics, K r A .  Poknd). 
AN Physic. Polmica. vel, 28. Nov: 1965, p 663-670. 

a circular cylinder at M < 1 (where 4 is the Mach number), by 
awl- the small parameter method This method enables the 
flop at a c e N h  contour to be determined (as opposed t o  other 
metbods where the h bu to be prescribed). Tbe .ohtion yields 
the contour about which tb h okes pXce. 
applicable, with sU@t dificati-, to both plane and three-dimen- 
sional flcm about bodies s-etrical with respect to the =-ads .  
The method is b s e d  011 an infinite set of equations in der int inm of 
tbe Second order for tba unknown hrnctiolu +,(x.y). T h  zero- 
order appratimrtiw ud a first approximuion for the problem are 
given. D. P. f. 

Abb-18719 
V-TMES FROM THZN VERY ELONGATED WTNGS [TOURBILLONS 
D'AILES YINCES TPFS ELIINCECS]. 
mnri W e r ~ i .  
Ir Recherche A&ra&.le. Nor. --c. 1%5. p. 3-12. 9 refs. In 
French. 

Results of an experimsntrl innstig8tiOn on the mrtB character- 
iatics of thin n r y  eloqatcd w i q s  in low-nlocity now. 'Ibe behrior 
of these r ings 'IU mrdc visible by the uae of colored dyes ud air  
bubble.; photogram illustrate the vortex characteristic* for n r i o u s  
types of wing confiwration. The influence of -le of attack. 
WW. Repoldm lumber. am3 now velocity are determiacd 5pri- 
mentally. The behavior of thin elongated wings in low-velocity now 
is compared with that of symmetrical bodies of revolution. The effect 
of varying degree. of win# elongation is investigated. D. P. F. 

-18747 
FREE MOLECULAR HEAT TRANSFER IN THE IONOSPHERE. 
Leon M. Gilbert and Sindaire M. Scala (General Electric Co., 
Mimmile md Space Div., Space Science8 Laboratory. Valley Forge. 
p.. ). 

15 refs. 
50lution for the problrm of flow in a compremsibk fluid about 

The method ia dm0 

IN: INTERACTIONS OF SPACE VEHICLES WITH AN W E D  
ATMOSPHERE. 
Edited by S. F. Singer. 
Ner York. Pergunon Press. hc., 1965, p. 283-303. 

to allow for a multicomponent c h e m i d y  react iq  mkture of g u a s  
in order to evaluate the importance of the energy released in th. 
recombination processes place bt the iurfrce of a vehicla. 
These expre.sions include the affects rh ich  result fr- the ret-- 
bination interactions at the solid-gu interface caused by the uuu- 
port of atomic rad ionired partides to the vehicle. 
rnunerid solutieions are presented ' r a p h i d y  as functions of the 
altitude md flight nlocity.  and the mapimdem of the v 8 r h a  modes 
of energy truuferred to me vehida are compared. It is .ha, th.t 
for mzny free molecrrLr mihution. of interest. the kinetic terns in 
the t r w f e r  equations are the domirunt o r a m .  B. B. 

38 refs, 
Modification of the u s 4  beat transfer and M.S flux .xpnsslolu 

Reaults rd tha 

A66-IUIO # 
EFFECT OF BOUNDARY-LAYER TBANSIRON ON DYNAMIC 
STABILITY. 
Pebr Jrtfe and Robert H. Pr ish (Wifornia InaMlute of Teebnology. 
Jet Propulsion Laboratory. AerodyDlmis Facilitba Sectia. Pus- 
&na. C a l i f . ) .  
(American Institute of kronrueics md Amtronzutics. b u d  Mea-, 
Ut. Washk@Ca, D.C., June 29-July 2, 1964, Paper 64-427.) 
Journal of Spacecraft md R0CL.U. ml. 3. J.P. 1966, p. 46-52. 
15 refs. 
[For abstract s e i s s w  16. paga U70. Accession no. A64-20L301 

A6b-lU11* 
RE-EVALUATION OF HEAT-TRANSFER DATA OBTAINED IN 
FLIGHT TESTS OF HWT-SINK SHIELDED RE-ENTRY VEHICLES. 
J. D. Murphy ud U. W. Rubsin Utek Corp.. Vidm Div.. Palo 
&ita. rdii. 1. .---. ,. 
(AywCAN INSTITUTE OF AERONAUTICS AND ASTRONAUTlCS. 
WTRY TECHNOLQGY CONFERENCE. WILLJAYSBURG AND 
IUMPTON. VA., OCTOBER 12-14. 1964. TECHNICAL PAPERS. 

Jmrnll of Sprcacrafl d R d t s ,  rol. 3. Jm. 1966. p. 53-60. 

- 
Public.hm CP-9. p. 77-92.) 

31 refs. 
Cetract  No. NAS 7-116. 
[For abstract see i s s w  23. w e  2042. Accmsmion no. A64-26659) 

-18824 * 
INYESTICATION RWO THI PERFOIULANCI CHARACTERISTXCB 
OF A FaICTION TURBINE. 
E. W i l l i r m  B u n s  North A m o r i u n  Adation. Inc., Colnmbua Dk., 
Power Systems Crmp. Colnmbns. Ohio). 

13 refs. 
A friction or Tesla turbine was theoretically lm..t@ted 

using the differenrirl form of the quation of meti- A pfirl 
closed-form aolution m a  obtained for the u s e  of incompressible 
l u n i ~ ~ r  flow, and a m.thod of aohtion is M u t e d  for othu types 
of flow. 
end it m a  tested over ranges of uySr velocity (400O-l8.000 r p ) .  
supply premmure PO-40 pi#). and disk spacing (0.026-0.5 in. ). 
Turbine efficiencies ruyed from 7 to 25%. The gurlitative y r e e -  
m a t  between calculated and experimmol perfo-ce m a  satis- 
hctory (correct tratdm). tut the quantitative agrement wms 1.s- 
th.n satisfactory. LAutaor) 

Jm-1 Of SpCeCI8fI d ROdrets. VOL 3, J.E 1%. p 131-134. 

The perfo-ce of a 6-in. Jr turbine m s  4-t.d. 
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I LIST OF SUBJECT HEADINGS OF PUBLICATIONS 
A Notation of Content, rather than the title of the publi- 
cation, appears under each subject heading; it is listed 
under several subject headings which provide multiple 
access to the subject content of each accession. The IAA 
accession number is located under and to the right of the 
Notation of Content and is preceded by the category num- 
ber. The category number identifies the subject category as 
listed in the Table of Contents of each issue of Internation- 
al Aerospace Abstracts. 

To illustrate: 
Category Accession 
Number Number - -  
co 1 A66-12345 

A 
ABERRATION 

Electro-optical attitude and velocity aanaors for 
interplanetary navigation and stellar aberration 
and Doppler shift measurements 

c21 A66-19502 
ABLATING MATERIAL 

Effectiveness of charring eblatora strongly 
influenced by stream enthalpy lava1 and heating 
rate c33 A66-18812 

end reredieted fluxes of heat shield materials 
heated by irradiation 
AIAA PAPER 66-44 c33 A66-19070 

thermodynamic environments related to apecies and 
temparetures i n  boundary layers 
AIAA PAPER 66-132 c33 A66-19071 

Low temperature chemical vapor-plating process for 
obtaining pyrol i t ic t i t anlum diborade f I laments 
for ablative composites cl8 A66-19140 

Ablation rates. surface temperature. emittances 

Photographic spectra of ablating plastics in 

ABLATION 
Asymmetrical ablation cause of perslatant roll 

reaonance in nominally symmetrical reentry 
vahiclee 
AIAA PAPER 66-49 

ABSORPTION BAND 
c31 A66-18950 

Carbon dioxide absorption bands i n  Mars 
atmosphere. transmiasion, function of carbon 
dioxlde amount end effectlve surfece pressure 
A I M  PAPER 66-147 c30 A66-19072 

ABSORPTION COEFFICIENT 
Hesonanca Raman effect in crystals. discusring 

spontanaous and simulatad scattering efficiency 

ABSORPTION SPECTRUM 
e24 A66-19233 

Validity of Kirchhoff law for apparent local 
spactral amittance and absorptance and total flux 
calculations for spacecraft cavitiea 
A I A I  PAPER 65-135 c33 A66-18793 

Oscillations in ImDurltu Dhotoconductivltu and . - .  
absorption spectra of p-germanium samples 

c26 A66-18973 
ACCELERATION STRESS 

Expariments with anestheaired doga subjected to g 
accelarations, observing behavior of arterial 
oxygen saturation and pulmonary ventilation during 
short periods c04 A66-19083 

ACCELEROMETER 
Guroscooes. accelerometers and error sources in 
-inertial .navigation systems 

c 2 1  A66-19056 

I- 

138 

Vahicle angular velocity determined. using 
configurations with only linear accelerometers and 
no gyroacopea for inertial navigation systems 

Tamparature-velocity phase lag of vibratlona of 

cl4 A66-19488 
ACOUSTIC VIBRATION 

air columns excited by haat supply 
c33 A66-19555 

ADAPTIVE CONTROL SYSTEM 
Modal reference adaptive control systems for 

calculating system variables of sinusoidal or ramp 
function input signals c10 A66-18672 

ADIABATIC EQUATION 
Translent behavior of heated atellar atmosphere, 

examinlng unsteady flow ceused by sudden 
application of heat to static adiabatic atmosphere 

c30 A66-18541 
Adiabatic laminar flow in concentric sleeve sea1 

where rotating ahaft changes fluid temperature and 
viscosity 
ASLE PREPRINT 6 5 A M  4C3 

steady flor of idaal gas 

c15 A66-19382 

c12 A66-19585 
Nonlsentroplc simple waves in two-dimensional 

AEROBEE ROCKET 
Plasma aheath effects on antenna impedance probe 

and retarding potential probe instailed on two 
Aerobee 150 rockets c07 A66-18746 

AERODYNAMIC CHARACTERISTICS 
Aerodynamlc charactaristics of wakes bahind 

hypervelocity bodies 
A I A A  PAPER 66-53 

Pacullartties of aerodynamlc characterlstlcs of 
flow past plate and polnted end blunt slender 
cones In viscous hypersonic thermodynamlceily 
ideal gas 

e01  A66-18952 

cO1 A66-19571 
AERODYNAMIC HEAT TRANSFER 

Aerodynamic properties of simple bodies in 
hypersonic transition regime 

cO1 A66-19132 
AERODYYAMIC LOAD 

.Aerodynamic pressure and resistance celculated 
from gas flow past circular cylinders with 
piecewise constant diameters 

CIS A66-19338 
AERODYNAMIC STABILITY 

Free flight dynamic stability measurements 
indicate that boundary layer transition haa no 
perceptible effect 
AIAA PAPER 64-427 cO1 A66-18810 

AEROMGNETISM 
Caparlson of magnetic observations aboard Zaria 

and aeromagnetic surveying according to magnet 
plan c13 A66-19040 

AEROSOL 
Cascade vault sampler for bacterlal aerosols 

Critical condition for aerosol deposition from 

Meesuremant of radioactivity in air of free 

COS A66-19087 

symmetricel flow past solid body. considering case 
of circular cylinder 020 AM-19304 

atmosphere and interior of cloudy areas and 
absorption of radioactive eeroaola by rater 
drop1 eta c29 1166-19305 

Separation problems of gas and eerosol components 
in brightness of atmospheric layer for photomatric 
data pertaining to M m s  atmosphere 

at Martian surfaca when obtained by photometry or 
by spectroscopy, due to nonconalderation of light 
scattering by aerosol particles 

c30 A66-19330 
Difference between values for atmospheric prassure 

c30 A66-19331 
AEROSPACE MEDICINE 

in pilot trainees, noting anthropometric date end 
Morphologicel characteristics and functionel date 
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LISTING OF PERSONAL A V O =  
OF PUBLICATIONS 

The title of the publication--not the Notation of Content 
-appears under each author listing. In the case of a 

The accession number is located under and to the right 
of the title and is preceded by the category number. The 
category number identifies the subject category as listed in 
the Table of Contents of each issue of InferMfionai Aero- 
space A@rraris. 

TO illustrate: 

fmP',~--!z=gd3z,-e ~:!& :he Z-g!& &iijjz::Gij z p p i s  &-st. 

Category Accession 
Number Number -- 

CO1 A6612345 

A 
M E ,  1. 

X-ray investigation on fatigue damage of metals 

ADEN. KU. 1;. 

under a n n  strear. I - Plane bending 
rat i g ~ t .  e32 166-19551 

Optical effects in photorlastic coatings in 
shell studies /Ob optichesklkh isvlcnilakh v 
fotouprugikh pokrytiakh pri iasledovanii 
obolochek/. c32 A66-18883 

ACHKASOV. XU. S. 
Separation of signala from noise uhen the loas 

functiona depend on the duration of signal 
observation /Vydelenie rignalov iz shumov pri 
funktsiiakh peter.. zavirisahchikh ot vremeni 
nabliudenila za s igna lu i / .  

cO7 A66-19673 
ADAN, Y. V. 

Computation of the geomagnetic field at great 

Inatability in an oscillating-electron 
discharge. I - Ilicrouave radiation. 

c25 A66-19180 
Instability In an oscillating-electron 

discharge. I1 - Anomalous diffusion of the 
plasma. e25 A66-19181 

heights. c13 A66-19039 
ADANOV, 1. IU. 

ADANS, E. 
Approximations with an estimate of error for 

atationary boundary Iayera with the desired 
distribution of prmsaure and mass transfer 
along the wall /Ymahcrungslwsungen mit 
Fehlerabschaetsung fuer stationaere 
Grenrachichten mit beliebigen Verteilungan 
Yon Druek und Ilassenuebergang an der Umd/. 

The inhaiational toxielty of oxygen difluoride. 

Semiconductor films uith a narrow forbidden 
zone. producing photovoltages of 5000 v 
/Poluprouodnikovye plcnhi s mzkoi 
upreshchannol ronoi. rarvivaiuahchie 
fotonaorfarheniia v 5000 v/. 

e04 A66-19725 
ADIRDVICH, E. 1. 

c26 A66-19621 
AFAYASEU. N. I. 

The quantitative interpratation of aaa 
chromatograms. c06 A66-19383 

ATAYASEVI, V. I. 
Variations from day to day In the rate of 

diurnal rotation of the earth and possible 

To compensate for computer printing limitations, sub- 
stitutes have been used for certain punctuation marks, as 
fdlows: / for parentheses, * for the apostrophe and 
single quotation marks, and **  for double quotation marks. 
FOr the same reason. mathematical signs and cymhnls hgvc 
been expressed in words. 

reasons for theae variations - Prelimlrar~ 
report /Izacneniia oto dnia ko dniu skorosti 
autochnopo vrarhcheniia zeali 1-vozrozhnye 
prichiny ctikh izwnenii - Predvarltel*noe 
soobshchenie/. cl3 A66-19787 

ASAEV. A. N. 
Dcterrination of deep Fe. Mi. and Co Ievcla 

in aallium arsenide /Ooredelenie olubokikh 
uro;nei Fs. Yi i C o  b arsenide gailiia/. 

~ 2 6  A66-19624 
A6ARIRZIAN. 1. S. 

Boundary-value problems of the plane theory of 
idaslly plastic bodies /Granichnye udachi 
piorkof teorii ideal* n- -1asticheaklkh tal/. 

e32 A66-18703 
ASARHAL, S. P. 

Survev of cormis-rav intensitv in the lower 
atmosphere. c29 A66-19398 

A1TK:HOWSY. S. A. 
Structure and electrical properties of thin 

films of p-type GaSb. cZ6 A66-18588 

clostridium nigrifieans In sulfite reduction. 

AKA61. J. ?I- 
The participation of a ferredoxin of 

So6 A66-18699 

the polar electrojet. e13 A66-19216 

polar electrojets. e13 A66-19406 

AI(ASWU* S.-I. 

Grorth and decay of the ring current and the 

Influence of the finite aperture of a light 
AK"AYOV* S. A. 

beam on nonlinear effects in an anisotropic 
Dad i Urn. c16 A66-18969 

Use of photoelastic coatlngs in shell studlea 
/O primencnii fotouprugikh pokrytil dlia 

AKHNETZIANOV, N- KH- 

issledovani l a  obolochek/. c32 A66-18882 
AKINOV. A. V. 

I(ea$ureant of plaama conductivity by a radio- 
frequency method. c25 A66-19190 

AKIIIOV. I. A. 
Experimental check on the hypotheria of the p-n 

mechanism of spectral aensitivlty 
/Eksperimental*naia proverka pipotcry o p-n- 
wkhanlzmc spektral*nol senaibilizatsii/. 

COS A66-19640 
AKIYAIU. I(. 

Spherical bubble collapse in uniformly 

Analytical dependence of liquid oxygen density 
on temperature and pressure /Anal iticheakaia 
rwisimoat* plotnosti zhidkogo kisloroda ot 
temperatury i davleniia/. c27 A66-19428 

subcooled liquids. e33 A66-19559 
AKULOV, L. A- 

ALADIRSUIIs V. K. 
Effect of phonons on the temperature 

dependence of tunnel breakdown in silicon /O 
villanii fononov na tciperaturnuiu ravisimost* 
tunnel*nogo proboia v kremnii/. 

e26 166-19615 
ALANAKIIVI. 6. A. 

Use of the root hodograph method in the 
Inveatigatlon of the frequency characterlstlcs 
of dynamic linear syatems /Ob odnom primcnenii 
metoda kornevogo godografa pri iasledovanii 
chastotnykh khar~kteristik lineinykh 
dlnami chest 1 kh si stem/. c10 A66-19692 

Fuses that wn*t blou. cO9 A66-19504 
ALBRISUT. 6. 6. 

ALEKSAYDROVs A. I A .  
Application of the analytical functions of a 

coaplex variable to the solution of three- 
dimnaional nonaxisymmetrical problems of a 
body of revolution in the theory of alaaticity 
/Primenmnie anal 1 t ichesk 1 kh funkt a i i  

1-10s 
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1 
I 

I 

LISTING OF MEETING PAPERS 
To the right of. each meeting paper number is the subject 
category number, as listed in the Table of Contents of 
each issue of International Aerospace Abstracts, followed 
by the IAA accession number. When a number sign (#)  
is present, it indicates that the document is available on 
microfiche. 
To illustrate: 

Meeting Paper Category Accession Microfiche 
Number Number Number Available 

c 
AIAA PAPER 65-507 ~ 3 0  A66-10192 # 

AIAA PAPER 64-333 

A I A A  PAPER 64-423 

A I A A  PAPER 64-426 

A I M  PAPER 64-427 

A I A A  PAPER 64-465 

A I A A  PAPER 65-7 

A I A A  PAPER 66-10 

A I A A  PAPER 66-104 

A I M  PAPER 66-135 

A I M  PAPER 66-1 

A I A A  PAPER 66-10 

A I A A  PAPER 66-14 

A I A A  PAPER 66-17 

A I A A  PAPER 66-30 

A I A A  PAPER 66-32 

AIAA PAPER 66-33 

A I A A  PAPER 66-34 

AIAA PAPER 66-36 

A I A A  PAPER 66-37 

A I A A  PAPER 66-40 

A I A A  PAPER 66-44 

A I A A  PAPER 86-49 

A I A A  PAPER 66-52 

A I A A  PAPER 66-53 

A I A A  PAPER 66-57 

e31 A66-18817 # 

ell A66-18814 # 

c27 A66-18809 # 

cO1 A66-18810 # 

COS ~ 6 6 - 1 ~ 8 1 3  I 

c33 A66-19153 # 

c28 A66-19137 # 

e28 A66-19163 # 

e33 A66-18793 # 

e01 A66-18983 # 

e30 A66-18984 # 

c02 A66-18985 # 

e01 A66-18951 # 

e12 A66-18986 # 

e30 A66-18948 # 

e01 A66-18954 # 

cO1 A66-18957 # 

e30 A66-18987 # 

e30 A66-18988 # 

e30 A66-19727 # 

e33 A66-19070 # 

c31 A66-18950 # 

e21 A66-18989 # 

e01 A66-18952 # 

e01 A66-18990 # 

A I A A  PAPER 66-58 

A I A A  PAPER 66-64 

A I A A  PAPER 66-66 

A I A A  PAPER 66-67 

A I A A  PAPER 66-68 

A I A A  PAPER 66-73 

A I A A  PAPER 66-74 

A I A A  PAPER 66-76 

A I A A  PAPER 66-78 

A I A A  PAPER 66-82 

A I A A  PAPER 66-85 

A I A A  PAPER 66-92 

A I A A  PAPER 66-93 

A I A A  PAPER 66-97 

A I A A  PAPER 66-107 

A I A A  PAPER 66-117 

A I A A  PAPER 66-123 

A I A A  PAPER 66-130 

A I A A  PAPER 66-131 

A I A A  PAPER 66-132 

A I A A  PAPER 66-139 

A I A A  PAPER 66-141 

A I A A  PAPER 66-143 

A I A A  PAPER 66-147 

A I A A  PAPER 63069-63 

ASLE PREPRINT 66AH 4 C 3  

e31 A66-18991 # 

e27 A66-19728 # 

e27 A66-18992 # 

e33 A66-18993 # 

e33 A66-18949 # 

e26 A66-18956 # 

e l 4  A66-19726 # 

e25 A66-18994 # 

e01 A66-18995 # 

e32 166-18996 # 

e33 A66-18997 # 

e31 A66-18998 C 

e30 A66-18999 # 

e12 A66-19000 # 

e12 166-18955 # 

e28 A66-19001 # 

c32 A66-19002 # 

e01 A66-18953 # 

c21 A66-19565 # 

e33 A66-19071 # 

a32 166-19003 # 

e32 A66-19004 # 

c32 A66-19005 # 

e30 A66-19072 C 

e31 A66-18807 # 

e15 A66-19382 

, 

I 
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Appendix G-IAA Sample Pages 

LIST OF ACCESSION NUMBERS 
The list of IAA accession numbers may be used to locate 
the subject category in which a s v . 6 ~  item can be found. 
Accession numbers are arranged in asendm . g order, and 
each is preceded by a number which identilies the s u b s t  
category as listed in the Table of Contents of each issue 
of International Aerospace Abstracts. When a number 
sign (#) is present, it indicates that the document is avail- 
able on microfiche. 

To illustrate: 

Category Accession Microfiche 
Number Number Available 
I -  r( 

cO1 A66-12345 # 

el2 A66-18521 

e12 A66-18522 

e12 A66-18523 

e12 A66-18524 

e25 A66-18525 

e25 A66-18526 
4 

e12 A66-18527 

el2 A66-18528 

el2 A66-18529 

e01 A66-18530 

e12 A66-18531 

e33 A66-18532 

e12 166-18533 

e12 A66-18534 

e25 A66-18535 

e25 A66-18536 

e25 A66-18537 

e25 A66-18538 

e25 A66-18539 

el2 A66-18540 

e30 A66-18541 

e12 A66-18542 

e25 A66-18543 

e25 A66-18644 

c25 A66-18545 

e25 166-18546 

e31 A66-18S47 

e34 166-18548 

e34 A66-18549 

e34 166-18550 

e34 A66-18551 

e34 A66-18552 

e31 A66-18553 

e31 A66-le554 

e31 A66-1855J 

e31 A66-18556 

e02 A66-18557 

e34 A66-18558 

c34 A66-18559 

e34 A66-18560 

e30 A66-18561 

e31 A 6 6 - 1 8 5 6 2  

e31 A66-18563 

e31 A66-18564 

e31 A66-1+5 

e31 A66-18566 

e31 A66-18567 

e07 A66-18568 

e07 A66-18569 

e30 A66-18570 

e31 A66-18571 

e28 A66-18572 

~28.A66-18573 

e22 A66-18574 

028 166-18575 

e28 A66-1ES76 

ell A66-18577 

e05 A66-18578 

e05 A66-18579 

e31 A66-18580 

e05 166-18581 

e04 A66-18582 

e04 166-18503 

COS A66-18584 

e04 A6,6-18585 

e21 A66-18586 

e07 A66-18587 

e26 A66-18588 

el7 A66-18589 

c02 A66-18590 

e32 A66-18591 # 

e32 A66-18592 # 

e32 A66-18593 # 

e32 166-18594 1 

e32 A66-18595 # 

e32 116618596 # 

e32 A66-18597 # 

e32 A66-18598 # 

e32 A66-18599 

e32 A66-18600 # 

e12 A66-18601 I 

e32 1166-18602 # 

e32 A66-18603 # 

e32 A66-18604 # 

e32 A66-18605 C 

e29 A66-18606 # 

e26 A66-18607 # 

e01 A66-18608 # 

el6 A66-18609 # 

el3 A66-X86lO # 

e07 A66-18611 # 

e07 A66-18612 # 

e03 A6618613 

I-155. 

c28 A66-18614 f 

e26 AOO-lU018 # 

e09 AM-18616 # 

e06 A66-lM17 f 

e32 A66-18618 f 

e29 A66-18619 f 

el3 A66-18620 f 

e23 A6&11)621 f 

el7 A66-18622 

e17 A66-18625 

e15 A66-18624 

e09 A66-18625 f 

e29 A66-18626 I 

e02 A66-18627 

el2 A66-18628 

e28 Ab€-10829 

e15 A66-18630 

e23 166-18631 

e16 A66-18632 

e26 A66-18633 

e32 A66-18634 

e30 A66-18635 

e17 A66-18636 

e19 A66-18637 

el3 A66-18638 

e23 166-18639 

e30 A66-18640 

COS A66-18641 

e09 A66-18642 

c25 A66-18643 

e25 1166-18644 

e24 A66-18645 

el6 A66-18646 

e26 A66-18647 

el6 A66-18648 

e26 A66-18649 

e16 A86-ZlMSO 

e i i  n+ia65i 

e09 A66-18652 

e09 A66-18655 

e26 A66-18654 

e26 A66-18655 

e09 A66-18656 

e26 A66-18657 

e09 A66-18650 

e26 A66-18659 

e09 A66-18660 

e26 A66-18661 

e09 166-18662 

e26 A66-18663 

e09 A66-18W 

e09 166-18665 

e09 A66-18666 

e09 A66-18667 

e09 A66-18668 

e09 A66-18669 

e10 A66-18670 

e10 A66-18671 

el0 A66-18672 

e13 A66-18673 

e12 AC6-18674 

e25 1166-18675 

e26 AS6-18676 

el2 A66-18677 

e26 A66-10678 

el4 A66-18679 

e07 A66-18680 

e09 A66-18681 

SO9 1166-18682 

el4 A66-18683 

e33 A66-18684 

e15 A66-18685 I 141 



AC 

Acceptance Ratio 

ACR 

AD 

AEC 

AGARD 

AIAA 

AM 

Analytic 

GLOSSARY 
of 

Selected Terms, Abbreviations ,' and Acronyms 

APC 

ARC 

ARR 

Automatic Postings Control 
System (APC) 

CB 

CCN 

CFSTI 

Aircraft Circular 

The ratio of accepted citations to the total citations re- 
trieved as "hits" in a machine search. 

Advance Confidential Report 

Accession Number prefix utilized by DDC ; I'Accessioned 
- Document'' or  "ASTIA - - Document." 

Atomic Energy Commission 

Advisory Group for Aerospace Research and Develop- 
ment (NATO) 

American Institute of Aeronautics and Astronautics 

Aerospace Medicine and Biology 

A document the contents of which are analyzed by treat- 
ing individual sections as if they were documents in their 
own right and accessioning, cataloging, abstracting, and 
indexing the sections. The main document i s  sometimes 
referred to as the "Analytic Primary'' or  the 
sections as the "Analytic Subsidiaries" or  "Daughters." 

Automatic Postings Control System 

Ames Research Center 

Advance Restricted Report 

A system involving inverted files as auxiliaries to the 
basic Linear File and serving as validation authorities 
for updates, deletes, and transfers to it; also as a source 
of posting usage and frequency data. 

Confidential Bulletin 

Classification Change Notices 

Clearinghouse for  Federal Scientific and Technical In- 
formation 
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'Glossarv 

Coded Terms 

Contents Note 

Continuing Bibliography 

COSATI 

CR 

CSCL 

CSTAR 

DDC 

Demand Bibliography 

Dewey Number 

DOD 

Double Number 

EP 

ERC 

Facility 

Flash Sheet 

FRC 

GAP 

GPO 

GRACE 

GSFC 

Randomized five-character codes assigned programmat- 
ically to alphabetic subject index terms. 

A listing of the sections or chapters of a document, usu- 
ally presented in lieu of an abstract. 

A bibliography issued irregularly in periodic supple- 
ments, as the references accumulate to sufficient levels; 
on subjects of established interest to the space program. 

Committee on Scientific and Technical Information 

Contractor Report 

COSATI Subject Category List 

Classified Scientific and Technical Aerospace Reports 

Defense Documentation Center 

Same as Literature Search 

See "N-Number" 

Department of Defense 

See flN-Number'l 

Educational Publication 

Electronics Research Center 

NASA Scientific and Technical Information Facility 
(1965 - 
cility (1962 - 1964) 

) Scientific and Technical Information Fa- 

A form for the very early announcement of an innovation 
emerging from research at one of the NASA-supported 
research installations. Flash sheets of sufficient merit 
become Tech Briefs, q.v. 

Flight Research Center 

NASA-SP-9, Index of NASA Technical Publications, July 
1960 - December 1961. Covers the llgap'' between the 
older indexes and TPA, Vol. 2 

Government Printing Office 

Graphic A r t s  Composing Equipment 

Goddard Space Flight Center 
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Glossary 

Hard Copy (HC) 

HC 

Hit 

M A  

J P L  

LeRC 

Literature Search 

LRC 

MAA 

Machine Term 

MF 

MI 

MR 

MSC 

MSFC 

NACA 

NAS 

NASA 

NASA Formai Report 

A reproduced copy of a document, whether at full-size o r  
moderate reduction; a photocopy. 

Hard Copy; same as P H  = Photocopy. 

A citation which satisfies the conditions of a search and 
which prints out in response to it. 

International Aerospace Abstracts 

Jet Propulsion Laboratory 

Lewis Research Center 

A search of the Facility's collection of bibliographic data 
for references on a specific subject, in response to an 
outside request from a valid requester. 

Langley Research Center 

Master Address Authority File 

A subject index term that does not appear in the pub- 
lished indexes to the abstract journals, but which is on 
the magnetic tape file and accessible for machine 
searching . 
Microfiche 

Microfilm 

Memorandum Report 

Manned Spacecraft Center 

Marshall Space Flight Center 

National Advisory Committee for Aeronautics (1915 - 
October 1958) 

NASA Contract Number prefix 

National Aeronautics and Space Administration (October 
1958 - ) 

Any of several report series published by NASA; reports 
go through the routine NASA publications screening and 
appear under NASA's name and emblem; e.g., NASA- 
TN-D, TM-X, TR-R, SP, CR, TT-F. Not generally in- 
cluded in this group are NASA Center informal reports 
o r  NASA Contractor reports to which are assigned 
NASA-TM-X-50000 o r  NASA-CR-50000 numbers for 
control purposes only. 
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G~OBIS~WY 

NASr 

NASw 

NLM 

N X  

Notation of Content (NOC) 

NSA 

NsG 

N-Number 

OTS 

OTU 

P 

PH 

Photon 

Published Term 

RATR 

RB 

RD 

Relative Master 

RM 

Root 

NASA Contract Number prefix 

NASA Contract Number prefix 

National Library of Medicine 

NQtitiQE Gf CtwltwlEt 

An improved title, a condensed statement eliminating 
common words and headlining all substantive terms used 
as major indexing points; used in certain of ,the abstract 
journal indexes. 

Nuclear Science Abstracts 

NASA Contract Number prefix 

An accession number series preceded by "N" used by 
Langley Research Center in the processing of documents 
since 1951, e.g., N-9678. 

Office of Technical Services (now CFSTI) 

Office of Technology Utilization 

Published Term 

Photocopy, see also Hard Copy 

A photocomposition device made by Photon, Inc. The 
Photon 200 operates from paper tape; the Photon 713 
operates directly from magnetic tape. 

An index term that appears in the published indexes to 
the abstract journals. 

Reliability Abstracts and Technical Reviews 

Restricted Bulletin 

Restricted Data 

The Facility tape containing the cross-reference struc- 
ture for the subject index terms. 

Research Memorandum 

The leading characters of a term, generally providing a 
more generic designation, as NAS8 being a root of NAS8- 
12345, the specific contract. 
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Glossary 

RP 

RQT 

SDI 

Service Report 

SP 

Special Release 

SQT 

SSTAR 

STAR 

STID 

SVDC 

TAB 

TB 

Tech Brief 

TIB 

TM 

TN 

TPA 

TR 

TT 

TUD 

Reprint, as'in NASA-RP Series 

A Facility request for a document made because the Fa- 
cility has received a request for the same document. 

Selective Dissemination of Information 

A NASA document prepared at the request of another 
Government agency and requiring the permission of that 
agency before it can be released to a requester. 

Special Publication 

A NASA document requiring the permission of a specific 
NASA office before it can be released to a requester; 
some contain proprietary information. 

A Facility request for a document made because it ap- 
pears to be aerospace related. 

Secret Supplement to Classified STAR 

Scientific and Technical Aerospace Reports 

Scientific and Technical Information Division (NASA) 

Space Vehicle Design Criteria (NASA-SP 8000 Series) 

Technical Abstract Bulletin (DDC) 

Tech Brief 

A single sheet publication disseminating to U. S. industry 
information concerning a technical innovation that has 
emerged in the course of NASA sponsored research; de- 
veloped from selected Flash Sheets, q.v. 

Technical Information Bulletin 

Technical Memorandum 

Technical Note 

Technical Publications Announcements 

Technical Report 

Technical Translation 

Technology Utilization Division (NASA) 
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I- 
t 

Glossary 

WOO 

WR 

* 
# 

ARAC 

CAST 

KAS 

M l u  

NCSTRC 

TAC 

T U X  

Western Operations Office (NASA) 

Wartime Report 

STAR index designation for a NASA supported document 

ADDENDUM REGIONAL DISSEMINATION CENTERS 
FOR TECHNOLOGY UTILIZATION 

Aerospace Research Applications Center (University of 
Indiana) 

Center for Application of Sciences and Technology 
(Wayne State University) 

Knowledge Availability Systems Center (University of 
Pittsburgh) 

Midwest Research Institute, Kansas City, Missouri 

North Carolina Science and Technology Research Center, 
Durham 

Technology Applications Center (University of New 
Mexico) 

Technology Use  Studies Center (Southeastern State Col- 
lege, Oklahoma) 
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